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THE RUN OF THE PENNSYLV ANIA LIMITED on May 
19, 1889, from Fort Wayne to Chicago, has been 
officially published as follows :—Total distance 148.3 
miles ; time consumed, 2 hours, 59 minutes ; average 
speed per hour, 49.7 miles ; delayed, reduced speed 
and stops, 21 minutes; actual running time, 158 
minutes ; average speed running, 56.3 miles per 
hour. The fastest long distance run was 57.1 miles 
in 60 minutes; the fastest medium run was 29.2 
miles in 27 minutes and the short fast ran was 
6.3 miles in 5 minutes and 20 seconds, or 71 miles 
per hour. The longest distance run for water was 
84.2 miles. The engine weighed 91,900 Ibs., had a 
5+in. boiler, 18 x 24in. cylinder, four drivers 62 ins. 
diameter, a tank capacity of 3,600 galls. The coal 
consumed 13,395 Ibs. The train was made up of 1 
combination, 1 dining and 3 sleeping cars ; the total 
weight being 438,000 Ibs. The road run over had as- 
’ cending grades of 26 ft. per mile for 4.2 miles, 24 ft. 
for 4.3 miles, and 18 ft. for 3.2 miles. There were 2: 
curves, With a maximum curvature of 5° and an 
average of 2°. 


THE MERCHANTS’ BRIDGE, at St. Louis, is pro- 
gressing as follows, according to information 
gathered from an interview with Messrs. Barr 
& Anderson, the contractors for the foundation: :— 
There will be four main piérs in the river, sup- 
porting two spans of 52114 ft. and one center span 
of 523}¢ ft. c. toc. of piers. At this date the caisson 
for Pier 1 (east side) is sunk and filled and the 27 ft. 
of concrete-filled cribwork on top is fast being 
finished and they will commence laying the pier 
masonry this week. Pier 4 (west side) is practically 
finished as the last pier masonry will be laid this 
week, Pier 2 and 3 are built and launched ready to 
tow into position and sink as soon as the stage of 
water permits. The caissons supporting these piers 
have extreme dimensions of 26x70 ft. for the two 
shore piers and 28x70 ft. for the center piers ; they 
are all 17 ft. high and carry a crib filled with con- 
crete extending to nominal low water mark. The 
depth from this low water mark to rock is 42 ft. on 
the west side and 48 ft. on the east, with a practi- 
callly straight slope between. The lower chord of 
the bridge will be 50 ft. above high water. The 
contractors are, if anything, a little ahead of the 
contract time and every effort will be made to 
finish all the piers before cold weather, and per- 
haps erect some of the spans. 

THE MIDLAND Pactric is the name of a new rail- 
way, which is projected to run from Pierre, Dak., 
west through the Sioux Indian reservation, the 


ENGINEERING NEWS 


Black Hills, northern Wyoming, the Yellowstone 
National Park, Idaho and Oregon, to an outlet on 
Puget Sound. It is claimed by the projectors that 
the line will be about 200 miles shorter between 
Chicago and the Pacific coast than any now exist- 
ing. About $50,000 of the stock has been 
and paid in. This money will be used in defraying 
the expense of surveys. which are now in progress 
under the direction of S. J. BELLS, of Dubuque, Ia., 
and Gro. M. Nrx, of Sioux Falls, Dak., civil engi 
neers. The route as projected passes through the 
almost entirely undeveloped plains of southwestern 
Dakota and eastern Oregon, and the comparatively 
sterile regions of northern Wyoming and Idaho, A 
more difficult route through these last two terri 
tories, as regards construction, could hardly have 
been selected. The promoters of the enterprise 
claim to be backed by 2 powerful syndicate. That 
this svndicate is the Nlinois Central R. R. Co., how 
ever, is extremely improbable. 

THE BEAR RIVER CANAL WORK, in Utah, and 
more fully noticed elsewhere, is one of the most ex 
tensive and costly irrigation schemes now in 
progress. Mr. JAMES D. ScHUYLER, the engineer of 
the Sweetwater reservoir and other important 
works of this class, is the consulting engineer, and 
Prof. MEAD, the territorial engineer of Wyoming, is 
also connected with this work. Mr. FRED MATHYAS 
is the engineer in charge. 


THE NICARAGUA CANAL Co. sent out a second 
construction party on June 23, on the steamer 
Aquan in charge of Mr. A. H. BALpwin, C. E. The 
Aquan carries material for houses, rock-dmills, 
tools, provisions, etc. She will also pick up labor- 
ers on her way out at Fortune Island. Civil Engi- 
neer LE BARON is in charge of the work at Grey 
town and to him this party will report. 


subscribed 


THE AMERICAN ENGINEERS ABROAD were enter 
tained on June 21, at the Hiffel Tower, by its famed 
engineer, and under his guidance inspected the 
structure. 


A FUNERAL CAR has been added to the equipment 
of the N. Y. Central & Hudson River R. R. It cost 
$10,000 and will hold 40 persons besides the 
mahogany catafalque forthe casket. It is to be used 
between New York and Woodlawn and other 
cemeteries, ata cost of $35 by regular train and $50 
by “special.” 


THE BRAZOS RIVER IMPROVEMENT is 
advancing with ‘‘clock-like rapidity’? under Con- 
tractor WILKE’s energetic management. He ex- 
pected to reach the bar with his jetties inside of 
Aug. 1. In this connection it should be remarked 
thatin giving a somewhat detailed account of this 
enterprise in our last issue we should have also re 
ferred to a previous article of May 18, gathered from 
material furnished by Mr. GEORGE Y. WISNER, the 
engineer in charge. 


said to be 


LOWER WATER RATES is one of the advantages 
claimed by the Annexation Committee in favor of 
annexing Lake to Chicago. The rates in Chicago 
for a 20-ft. front are now lower than those for the 
same frontage in Lake, the first being $6.56, dnd the 
last $8.25, both net. Lake now takes its supply 
from the Hyde Park water-works, and the committee 
claim that the water is not only contaminated, by 
sewerage, but also that soon the Hyde Park tunnel 
will be capable only of supplying the Hyde Park 
works. Chicago has now a pumping capacity of 
150,000,000 galls., with large additional pumps in 
process of construction, while her maximum daily 
consumption is said to be but 120,000,000 galls. 


THE NEWARK, N. J.,. WATER BOARD has ratified 
the contract with the Lehigh R. R. Co. to furnish 
that city with pure water. The Common Council is 
yet to approve the transaction. It is reported that 
the railroad company and the J. R. Bartlett Water 
Supply Syndicate have come to an understanding 
and a division of dividends and profits. The East 
New Jersey Water Co. is to represent the Lehigh 
Valley Railroad Co. and is to furnish 50,000,- 
000 galls. daily for $6,000,000, building all the neces- 
sary reservoirs, conduits, ete., for a gravity supply. 


THE MOST SERIOUS RAILWAY ACCIDENT of the week 
was a triple collision of freight trains, June 26, on 


Railroad, near Latrobe, Pa. A+ 

press despatches, the Derry shifter 
bridwe while the 
loaded cars at the Latrobe 
The flagman of the shifter had gone to 
the \elegraph tower, but as a heavy rain was fal! 
ing at the time, it is not knowa whether the eng 

neer on the 
or not. 


the Pennsylvania 
cording to the 
had left 18 cars standing on the 
crew was driliing out 
coal works. 


fast freight going west saw his signal 
In any event, the flagmau was not back far 
enough, and had his signal been observed the eng 

neercoulu not have stopped his heavy train of 42 cars 
on the down grade in time to avert the accident 

The train, going at a speed of 25 miles an hour, 
cras.ed into the cars on the bridge, tearing up the 
rails and ties, plunging over the side of the 
bridge, a sheer descent of 40 ft 
Loyalhanna creek. At the 
bound freight was passing 
of the wrecked 
caboose on this train wrecking it, 
the pushing engine; 18 loaded 
together with the 
wrecked 


stone 
, into the bed of 
same moment an east 
on the other track. One 
cars caught the car next to the 
the caboose and 


and 13 empty cars 


a 


one of engines, were totally 

The wreck caught fire and was partly destroyed 
but the fire was checked by the 
ment. Ten and as a 
number of men from Johnstown were on the west 
bound train it is feared the total number of killed 
will be greater than this. 


local fire depart 


bodies have becn recovered, 


BRIDGE TRESTLE ACCIDENTS are 
as follows: On June 16 several small 
and trestles on the Northern Pacific in Washing 
ton and Montana were destroyed by forest fires: the 
Clark’s Fork bridge, 600 ft. long, was burned Jun: 
244.——On June 19a highway bridge at West Milton 
N. Y., gave way under a team. On 
pontoon bridge at Sioux City, la., was much dam 
aged by a heavy storm; 60 boats and part of the 
draw were carried away.——On 26 & passen ge 
train was derailed by running into a cow near the 
trestle over Crooked bayou, in Arkansas; the bag 
gage, mail, and two passenger cars went through the 
trestle. 


AND reported 


bridges 


June 20 the 


June 


SEVERE STORMS have been experienced in Illinois 
and Iowa. A washout occurred on the Indianapo 
lis. Decatur & Western near atwood, Il. \ 
landslide on June 25 blocked the Columbia & Port 
Deposit tracks with 5 ft. of earth for a distance of 
60 ft. 


THE OFFICE OF CONSULTING ENGINEER, on the 
new Croton Aqueduct, was not abolished at this 
week’s meeting of the Commissioners. The lette: 
of Mr. CHURCH, referred to in our last issue, was 
referred by the Mayor te Corporation Cuounsel 
CLARK, and this official decides against 
DUANE, concluding as follows: 

I am of the opinion that at the time Gen. DUANE was 
appointed an Aqueduct Commissioner by your prede- 
cessor he was ineligible to receive such an appoint- 
ment, because he was then holding a Federal office, and 
consequently within the inhibition contained in the 
statute, and the appointment having been made in dl- 
rect violation of the plain provisions of the act, it fol- 
lows that Gen. DUANE is now unlawfully exercising th« 
functions and discharging the duties of an Aqueduct 
Commissioner. 

A-motion to adjurn for two weeks’ further con 
sideration of the resolution abolishing the office of 
consulting engineer was adopted. We have com- 
mented upon this matter elsewhere. 

THE CHESAPEAKE AND OHIO CANAL, on the 
Georgetown level,is to be put in order again at 
once, and the contract for so doing was signed last 
week. This contract is between the canal company 
and the millers who will sublet the work. The 
money to pay the sub-contractors is in hand, and it 
is expected that the mills can be in running order 
within 30 days. There is as yet little news regard 
ing the reconstruction of the entire canal. 


Gen 


CHILIAN STATE RAILWAYS, according to the re 
port of the Belgian Chargé d’Affaires at Santiago, 
have an extent of about 621)¢ miles, and private 
lines add 932 miles to this, The President will de 
vote %31,250,000, borrowed from abroad, to the exten 
sion of railways, and the one line from Victoria to 
Osorno and Valdivia will consume about $17,700,- 
000 of thissum. It is expected that several years 
will elapse before the connection between Buenos 
Ayres and Valparaiso will be completed. 
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THE REPAVING OF NEW YORK. under the late law 
appropriating $1,000,000 per annum for this purpose, 
is made the subject of a report to the Board of Esti- 
mates and Apportionment by Commissioner GIL- 
ROY. For the streets most used for business he re- 
commends granite: block, with tarred joints and 
concrete base, as the best tound after an experience 
of 15 years. For the streets devoted partly to busi- 
ness and partly for residence, he thinks asphalt on a 
substantial foundation 1s most suitable. Mr. GIL- 
ROY points out the center-bearing rail as being par- 
ticularly objectionable and the great cause of con- 
fining wheeled traffic to certain lines, thus causing 
ruts to be formed in the pavement. He believes 
that means should be adopted to compel the rail- 
road companies to substitute for it a grooved or 
other rail,that would present neither a projection 
nor a depression, one that could be laid even with 
the pavement. The Commissioner presents a full 
list of the streets that should be first paved and an 
estimate of the cost of so doing. 


Fireproof Floors. 

At a late meeting of the Society of Engineers, 
says Industries,a paper was read on the above sub- 
ect by Mr. G. M. LAWFoRD, Assoc. M. Inst. C. E. 
After alluding to the concrete floors and roofs of 
the Romans, the history of fireproof flooring was 
briefly traced, showing how the brick arch grad- 
ually gave way to the different applications of: con- 
crete and wrought iron nowin general use. The 
objects of fireproof flooring were stated to be as fol- 
lows : 

(a) To divide the building into a complete series ef 
fire-resisting com partments. 

(b) To gain strength, and in so doing to avoid lateral 
thrust on the walls, and to distribute the weight 
equally over them, 

(c) To render the floors sound-proof, as well as fire- 
proof, and 


(d) To secure the building from both dry rot and 
damp. 


Detailed descriptions were then given of the fol- 
lowing types of construction as instances of modern 
practice: 

() The concrete arch floor, illustrated by Dennett’s 
and Wilkinson’s systems. 

(2) The flat. or suspended concrete floor, illustrated 
by Dawnay’s. Lindsay’s, and Gardner’s systems. 

(8) Thearch block, or American floor, illustrated by 
the Doulton-Peto system. 

(4) The flat brick, or French floor, illustrated by 
Homan and Rodger’s system. 

(5) The solid wooden floor, illustrated by Evans and 
Swain’s system. 

Several other systems were briefly described, as 
having been introduced from time to time with 
varying success, including those now in vogue in 
French and American practice. 

After contrasting the individual floors, and the 
different types of construction, the two leading 
features for consideration were stated to be: 

(1) Which system gave most protection to the iron 
work supporting the floor? 

(2) Which of the different materials employed gave 
most resistance to fire? 

On the first question, the solid wooden floor 
(Fvans & Swain’s), requiring no iron work for 
spans up to 30 ft., was considered to be the best; 
but next to it, and certainly in advance of, the 
others on this point, was placed the Doulton-Peto 
floor, the hard burnt clay blocks, with their over- 
lapping bases, forming a most efficient protection to 
the joist. There was little to choose between the 
arched and fiat concrete floors, as in the former 
there were comparatively few joists dependent on a 
plaster covering, while in the latter there were from 
four to six times the number of joists, but com- 
pletely encased in concrete ; except in the case of 
Homan & Rodger’s floor, in which beth TF irons and 
joists depended on a plaster covering. On the 
second question, 8 comparison was made between 
concrete ia the different forms employed, brick 
work, terra cotta, and soltd wood, and it wasstated 
that for fire-resisting concrete, broken brick was 
preferable to coke breeze, as the action of intense 
heat tended to make burnt clay harder still, while 
coke breeze would calcine and burn away. The flat 
brick and terra cotta floors were both open to the 
objection that the floors were constructed in layers 
of materials differently affected by heat; but the 
terra cotta floor, giving better protection to the iron 
work, was entitled to the preference, white the solid 
wooden floor, though inflammable by nature, would 


probably give as much resistance as either brick, con- 
crete, or terra cotta floors. A floor of the flat brick 
type, designed and patented recently by WILLIAM 
LINDSAY, Jr., deserved recognition. as apparently 
fulfilling the two requirements laid down by the 
author: but as it had not yet been used, criticism 
would be premature. It was, however, observed 
that the cost and weight were less than those of any 
of the similar floors in the appended table. The 
conclnsion arrived at finally was that, although the 
floors described were capable of offering great re- 
sistance to fire, retarding its action by confinement, 
and in this way giving greater chances of extinc- 
tion, a brick arch was the only absolutely ‘‘fire- 
proof” floor, and that it would be more correct to 
describe the others as ‘‘fire resisting.” 


Brick Street Pavements, 
(Concluded from page 554.) 


The great diversity in the clays makes the process of 
manufacture a difficult problem, for the experience 
gained in one place may be of little or no use in another. 

In several towns, notably Ottawa and Virden, I., 
manufacturers use the plant commonly employed for 
making tile, modified for bricks, At Virden, Ill., where 
the capacity ig 1,600 per hour, the process is in substance 
as follows: 

The clay hoisted from the mine is delivered from tram- 
cars to a Blake crusher, and then finished in a dry-pan 
crusher. It is then delivered to a tempering machine, 
and forced from the latter by a screw through the de- 
sired mould, whence it issues in one continuous bar, 8% 
ins, by 44% ing, in a section. It runs over a series of roll- 
ers, and is cut up by wires spaced 2 ins, apart, in a hinged 
frame worked by hand. The bricks are removed on 
tram care to a dry house or shed, and left until suffi- 
ciently dry, They are then placed in down-draft cylin- 
drica) kilns, having hemispherical tops, and burned from 
70 to 90 hours with bituminous coal on grates at intervals 
around the outside base. An 80 horse-power engine suf- 
fices for this plant. The heat is sufficient to melt tin 
and to cause pieces of copper to run together. 

, Aand B, of dimensions 8% by 4 by 2 ins., are burned 
in the same kiln, but differ in color and quality. A is 
dark. almost black, rinws more and appears stronger than 
B, which isa light red. They are quoted at $8 per thou- 
sand free on board cars. Cis a brick from the same 
clay and: made in the same way, but intended for a fin- 
ished brick for the face work on buildings. 

At Bloomington, Lll., the A clay is simply tempered in 
a vertical pug-mill, moulded into bricks by hand, dried 
ina yard, racked in rectangular stacks, and burned for 
from 9% to 12 hours with wood and bituminous coal 
placed in the usual arches. It isa grayish red in color, 
7 by 3% by 2% ins., quoted at $8.50 per thousand at 
the yards, or furnished in sufficient numbers to lay two 
courses, one flat and the other on edge, for $1.12 per 
8q. yd. Bloomington Band C, quoted at the same fig- 
ures, have about the same dimensions. All have a sharp, 
clear ring when struck. 

Bricks are made at Ottawa, Ill., from the fire-clay 
which is mined and from common surface clay. They 
are burned some 50 hours with bituminous coal, in kilns 
similar tothose usei at Virden. When burned the in- 
terior is dark gray in color, very hard, and cannot be 
cut with ordinary tools. They are of two dimensions, 
4by 5 by 12 in., and quoted at $1 per sq. yd., which is 
about $35 per thousand, and 4 by 4 by 12 ins., at 75 
cts. per sq, yd., or about $28 per thousand. 

At Empire, Ohio, a light-blue fire clay is taken from a 
drift. in the side of a mountain, ground in a pan, moulded 
by hand, and burned in up-draft open-top kilns with 
natural gas. The bricks are hard, ring like steel, and are 
quoted at $10 per thousand. Much the same process is 
employed at New Brighton,,Pa,, where the brick made 
from fire clay are claimed to be as hard as granite, to 
emit a sharp, steely rmg when struck, and to resist all 
effects except natural wear. 

In all of the above cases no addition of sand or other 
material is made. In Wheeling, W. Va., a brick, in form 
of a truncated pyramid, is made from clay and iron slag. 

As the condition and life of a pavement depend upon 
uniformity of the bricks, they should all be burnt toa 
uniform hardness, which cannot be obtained in ordinary 
kilns. If soft and salmon bricks are found at the top of 
the kiln, while those next the arches are over-burned, 
warped, and melted, the cost of the rest, suitabie for use, 
is much enhanced by the waste. 

In testing, all specimens were crushed by the direct 
application of weights. The specimens were all % in. by 
34 in. by 1% in., placed on end between pieces of soft 
pine about 4 in. in thickness. The length chosen for the 
samples permits the shearing action to have its full effect. 
All were ground to true size on emery wheel and grind - 
stone, and carefully calipered. 

In Virden A, the short axes were parallel to the 84-in. 
and 44-in. dimensions of the brick from which it was 
taken. It wascompact, having no holes or spongy places 
took on sharp corners and smooth surfaces, was exces- 
sively hard, and would giaze at a white heat on the emery 


wheel. With 5,266 ibs,, it crushed by a scale of about \- 
in, by %-in. by 1-in., first flying off from one vertica) 
edge, accompanied by a sharp report, immediately fol- 
lowed by splitting into nearly prismatic fragments, par- 
allel to the action of the force, 

A second specimen from the same brick, with short 
axes parallel to the 444-in. and 2-in. dimensions of brick, 
crushed at 5,625 Ibs. 

Virden B did not take on as true dimensions as A, 
though free from holes. Crushed at 5.160 lbs. 

Virden (C, like the preceding, crushed at 4,985 lbs, 

It was difficult to bring Bloomington A, as well as the 
next specimen, to the required dimensions, because of a 
tendency to scale, when heated under the action of the 
emery wheel. Several holes occurred in them, as may be 
seen in the bricks. They aiso glazed somewhat under 
the emery wheel. Crushed at 5,693 lbs. 

The second specimen crushed in smaller prismatic 
pieces, at 7,268 lbs. 

Bloomington B was excessively hard to reduce to size, 
would also glaze, but not scale off, took on smooth sur- 
faces and sharp edges, and had: spots which contained a 
yellow powder, Crushed at 5,565 lbs, 

Bloomington C was much like the above. Crushed at 
5,280 lbs, 

In the following table are given the specific gravity 
(mean of 5 determinations) the absorption for three, five, 
and ten days, after the specimens had been heated to a 
red heat, cooled in a dissicator and weighed, and finally 
the crushing strength per square inch of section. 


PER CENT. Ap-| 
SORPTION. Crushing 
NaME. Specific — ————|Strength. lbs. 
Gravity.| 3 5 | 10 on sq. in. 
idays.|days.|days. 


Bloomington 


1,520 mean. 
10,120 min. 
9,893 


i 12,920 max. 


Virden “A”... 
Hayden Pav- 
ing Block .. 2.2861 | 3. 3.38 


It may not be amiss to compare the crushing strength 
of the above with that of some common or building 
bricks, 

Good Haverstraw stock bricks of a fair average, tested 
at East River bridge, by Mr, ABBoTr, with no packing 
between brick and machine, gave 

Crushing strength. 
max., 3,060 ibs. on sq. in. 

Whole brick on end min., 1.600 “ = 
average, 2,065 “ 
max,, 4,153 “* - 
Half brick on flat side....< min, 2.669 “ or 
average, oi “ 


2,900 “ 
average, 4,612 “ - 

Experiments by Prof, W. A, Prk, Minneapolis, Minn., 
on building bricks. Half bricks between pieces of paste- 
board. 


o 


max., 
Half brick on small side. 4 min., 


Failed with. 
St. Louis, Mo., bricksco. { fatwiee, 6417 Ibs, on. eq. in. 
H red brick — “ “ 
astings ic seven} mee um, a < 

Paving bricks are sometimes laid on a foundation of 
broken stone covered with cement mortar, and some- 
timeson sand. It will hardly be expedient to go into de- 
tails now. 

At St. Louis, ten years ago, strips of pavement 22 ins. 
wide were laid down as a test, and a two-wheeled cart 
with tires 914 ins. wide, and loaded to two tons, or 800 Ibs. 
per in. of width, wasrolled back and forth by machinery. 
The heaviest traffic at that time in St. Louis was 75 tons 
per day per foot of width, and the average for business 
streets was 35 tons. Estimating the effect of horses’ 
shoes at one-third of this amount, 50 tons per ft. were 
used as a standard. The samples were weighed before 
and after testing, and were subjected to an amount of 
travel by the above cart equivalent to 8% years on the 
street, 

The total abrasion of the fire-brick pavement was 
9 per cent,, ora depth of %-ins., but about one-half of 
the bricks were broken. Asphaltum blocks under the 
same test wore 14 per cent., and but one was broken. 
Gramite blocks were scarcely worn appreciably, while 
limestone had lost 10 per cent. The action of the ele- 
ments would have affected the limestone still more, as 
would also probably have been the case with the bricks. 

As a result, granite blocks were chosen for streets hav- 
ing heavy traffic. The tests seem to warrant the claim 
that brick pavements will answer well for moderate and 
light traffic. / 


Soft bricks intermixed may give trouble ; but the first 
cold season will usually determine whether the bricks are 
hard enough, as, if not, the moisture absorbed by them 
will freeze, and crumble the bricks by expansion. 
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The Jones Nut Lock. 

The accompanying + SStuntiations show a new nut- 
lock which has recently been patented by T. D. 
JongEs, of Syracuse, N. Y. As may be discovered 
from the cuts, the lock is made to fit any shape of 
nut. One of the principal advantages claimed for 
this device is that all the play of the nut is over- 
come before locking, and in ee ‘way it acts asa 
combined washer and nut-lock. We are informed 


that this nut-lock has already had a thorough test 
on several leading lines, with satisfactory results. 
Further information can be obtained of the manu- 
facturers, the Jones Safety Nut-Lock Co., Syracuse, 
N. Y. 

[Of making many nut-locks there is no end, and we 
grow a little weary of studying their several pecu- 
liarities, but this lock certainly seems to have some 
points in its favor and to be worth trial.—Ep. ENG. 
NEWs.] 


Some American Metal Ties. 





The International Tie.—This is a rolled steel tie, 
the section of which resembles a printer’s ‘“‘brace”’ 
(~——); originally it was made in two pieces, riv- 
eted together at the middle flange, but it is now to 
be rolled in one piece. The dimensions are as fol- 
lows: Length, 8 ft.;: width, 10 ins.; side flanges, 2% 
ins. deep; middle flange, 2 ins. high; thickness, from 
3-16 in. at the lower part of the side flanjes to 5-16 
in. at the middle. The middle flange is cut away in 
two places for the rails. The fastenings consist of 
flat wrought-iron clips, one on each side of the rail, 
which are bolted to the flange of the tie and have 
projections which bear upon the rail flange. Some 
of these ties have been in use for more than two 
years on the Boston & Maine Railroad and the 
Maine Central Railroad; the Long Island Railroad 
is now giving them a trial. 

The Hartford Tie.—This is a rolled steel tie, of 
inverted trough section, with a channel or groove 
along the whole length of the top table, and having 
the ends curved down to hold the ballast. The di- 
mensions are as follows: Length, 7 ft. 6 ins.; width 
at top, 8 ins.; width at bottom, 1044 ins.; depth 244 
ias.; thickness, % in. at sides and § in. at top; 
the channel or groove is 24¢ ins. wide and %-in. 
deep. The weight is about 120 lbs. The fastening 
for each rail consists of two clamps %-in. thick, 
with a hooked projection at the broad end, which 
holds the flange of the rail; these clamps are wedge- 
shaped in plan, and lie in the channel above mep- 
tioned. A bent bolt, with its head at an angle of 
53 degrees with the body, is used on each side of the 
rail; the head is on the under side of the tie, and the 
body passes up through the tie and clamp, the nut 
bearing on the inclined face of the clamp. This is 
the fastening as improved by Mr. KATTE, the chief 
engineer of the New York Central & Hudson 
River Railroad. By this arrangement, the bolt 
being at an angle,a strong grip is secured, and 
there is little tendency to jar the bolts loose; to pre- 
vent such loosening, however, the bolt has the Har- 
vey grip thread, which forms a nut-lock in itself. 
The fastening permits of a very wide range of ad- 
justment of gauge. These ties have not yet been 
tried, but the New York Central & Hudson River 
Railroad will lay 800 of them in April, and careful 
observations will be made as to the results. 

The Standard Tie.—This is a steel tie of channel 
section (L!) stamped to shape from a plate. The 
bottom is cut away at the middle, and is bent up at 
an angie to offer resistance to lateral motion, the 
ends being open. The rail does not rest upon the 

vertical sides of the tie, which are cut away for a 
depth of %{ of an inch under the rail, but rests upon 
a block of preserved wood (placed with the grain 
vertical). The tie is intended to be filled with bal- 
last. The fastenings consist of Z-shaped clips, the 
rtof E. E. Russert TRATMAN, C. 

wn Use of Track on Railways as Bubstionte for 


Ties,” made to the Forestry Division of the De- 
partment ofAgriculture, 
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upper part holding the rail-flange and the lower 
part taking a bearing on the under side of the bot- 
tom of the tie; the upright web is nearly vertical, 
but curved so as to grip the wood block. A bolt 
passes horizontally through the two clips and the 
block, near the top of the latter, holding all the 
parts firmly together. At the rail-joints it is in 
tended to useatie of extra width, with wide clips 
and two bolts, and it is claimed that this fastening 


A New Nut Lock; T. D. Jones, inventor. 


will be sufficient in itself, and will obviate the ne- 
cessity of using splice plates. These ties have not 
yet been in service, but arrangements have been 
made for their manufacture, and it is said that they 
will soon be tried on a Western road. The claim is 
made that they are specially adapted for roads with 
& narrow width of ballast, owing to the resistance to 
lateral movement being at the middle instead of the 
ends of the tie. 

The Taylor Tie.—This is an iron or steel tie on 
the “ bowl” system, each tie consisting of a sepa- 
rate piece under each rail, connected by a third 
piece forming a tie-bar. The rail-bearers are short 
pieces of inverted trough section, placed longitudi- 
nally with the rail, and have a vertical transverse 
slot through which the flat tie-bar passes. The in- 
side flange of the rail is held by clips, forming a 
part of the top table of the trough, and the outside 
flange is held by a hooked projection at the end of 
the tie-bar. No bolts or other loose parts are used. 

The Toucey Tie.—This is a cast-iron “pot” tie 
designed by Mr. Toucey, General Superintendent of 
the New York Central & Hudson River Railroad. 
Each tie consists of two “ pots,” of H section, with 
outward flaring sides; the “ pots”’ are connected 
by a tie-rod, the ends of which are bent at right 
angles to fit into a hole in the horizontal web, the 
rod passing through a hole in the side. The ‘‘pots’ 
are 18 ins, long, 9% ins. wide on top, 163¢ ins. wide 
at bottom, and 8s ins. deep; the thickness varies 
from \-in. to 1 in. The space above the web is 
filled with an oak block, to which the rail is se- 
cured by the Bush interlocking bolts. These ties 
are in use at the Grand Central Depot in New York 
City. 

A Channel Tie.—A channel tie was used by the 
Pennsylvania Railroad for some years subsequent 
to 1880. In that year some were laid on the Fil- 
bert Street extension, and in 1885 about 400 or 500 
were laid on the main track in the West Philadel- 
phia yard. The tie consisted of an ordinary 7-in. 
channel iron (rm) 8 ft. 6 ins. long; the ends were 
closed by a piece of angleiron riveted on, and a 
cross-piece of angle-iron was also riveted inside the 
channel, just under the outer flange of the rail. 
The ‘fastenings for each rail consisted of a piece of 
angle-bar, riveted through the face of the tie, 
the rivets passing through the angle bar tie 
and inside angle-iron on the outside of the 
rail, anda loose flat clip on the inside of the rail 
fastened by bolts. Writing in 1886, Mr. BRown 
the Chief Engineer of the Pennsylvania Railroad, 
said : 

These ties cost from $3 to $4 each. As long as we can 
get good oak ties for not exceeding $1 each, I would 
not recommend making the change, although they give 
perfect satisfaction and are no more trouble to keep in 
line and surface than wooden ties. 

The Durand Tie is described by Mr. B. E. FrEr- 
now, Chief of the Forestry Division, as follows: 
This tie, among the latest patented in this country, 
has been in use on a private trial line in the French 
Alps. It resembles most nearly the Post tie. 

It is produced by converting old rails into metal 
sheets, from which the tie is stamped out by special 
machinery, requiring no further shop-work than 
the fastening of the bolts, which are welded to the 
tie while hut. 

The cross-section is of the Vautherin or Zores 
type, like the Post tie, narrowed and depressed in 
the center, and slightly curving towards the ends, 
as well as to the middle of thetie. Lengthwise cor- 

rugations on the face of the tie under the rail-seat, 











































































































589 


and if deemed necessary, vertical corrugations on 
the side-faces, are intended to give additional 
strength, allowing a saving of metal as against 
the Post tie. The width on top under the rail-foot 
is 10 ins.,and across the lower edges 12 ins. 

The ends are open, but can be closed if desired by 
a special cap, which is put on after the tie is placed, 
and can be easily removed if necessary, permitting 
access tothe lower side-bolts, etc., without remov 
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ing the tie entirely. Experience, however, with the 
open end type seems to have proved that the cur 
vature of the ends is sufficient to prevent the blow 

ing out of ballast. 

The fastening of the rails is effected by means of 
four bolts with specially fitted T heads, which are 
inserted and partially welded to the tie from below 
during its manufacture, and are prevented from 
turning by a shoulder in the tie. A washer of soft 
metal is so adapted as to prevent any loosening of 
nuts above, anindentation on the lower side fitting 
into a similar indentation in the tie, and one flange 
being bent upward after screwing down. For 
curves, switches, ete., the adaptation of shape, in- 
clination, and yauge is effected in the manufacture 
by interchangeable pieces in the stamping appe 
ratus. 

The placing of the tie is effected by laying it on 
the ballast, and burying it in the same by means of 
a rocking motion with the help of levers inserted 
into holes made at the ends of the tie in manufac- 
turing. No digging of a tie-bed, no tamping, is 
needed. The drainage, a very important require 
ment is well provided for. 

The weight of the tie is made variable by either 
rolling the metal-sheets to three-sixteenths of an 
inch, which gives a 65-lb. tie, or five-sixteenths of 
an inch, which will make it about 100 Ibs. 

The cost is claimed to be $1 or $1.35 respectively, 
if manufactured in the United States. The cost of 
manufacture is calculated at 30 cts., allowing a rail 
road company to use up the old rails. The plant 
for rolling the rails to shape and stamping the tie 
is simple; its cost is estimated at $5,000. The Du- 
rand tie, with less metal, promises to give the same 
strength, and is more easily placed than the Post 
tie. 


A Method tor Determining the Capacity of 
the Waste-Weir of a Storage Reservoir 
on a Torrential Stream.* 

The diagrain which Mr. FTELEY has just made 
on the blackboard of the cross-section of the South 
Fork dam, as originally built, closely resembles the 
type of earthen dams which were built in 1830 and 
anterior by the canal engineers of New York, Penn 
sylvania, and Ohio. By correspondence, written 
and oral, a general plan of such dams was agreed 
upon among the engineers of that day. 

The general features of these dams were a top 
width of 12 or 15 ft., carried up not less than 19 ft. 
above the bottom of discharge way of the waste, 
and slopes of 2to1oneach side. Where rock was 
used for the lower section of the dam, the lower 
slope was often reduced to 1 tol. The earth for 
the upper section, from the waste slope to beneath 
the rear top angle of the bank, was selected mate 
rial (clay and grave)), put on in layers of 6 to 8 ins., 
moistened and compacted by the travel of the 
teams, as heavy, grooved iron rollers were then 
unknown. 

Almost universally there was put in the center of 
the dam a puddle wall of clay and gravel, 6 ft. wide 
at a level 6 ft. above the water line, and increasing 
in width by steps of 1 ft. on each side of the pud- 
dle-wall, for a width of 10 to 12 ft. The tightest ma- 
terial, wet and compacted, was put in, and all of 
the remainder of the front (or water) slope was 
made of similar selected materials. a stones, 
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of more than 5 lbs. weight, were taken out of the 
front part and placed on the rear slope, over which 
turf, soil, and light materials were placed. 

A gate-chamber of masonry was generally placed 
just within the front toe of the bank, and cast-iron 
discharge pipes were extended from this gate-cham- 
ber under the bank to a small gate-chamber at the 
foot of the outer toe of the bank. Sometimes these 
pipes were carried half way through the bank and dis- 
charged into a conduit of masonry, which conveyed 
the water through the remaining half of the bank. 
Mr. FTELEY’s diagram shows a similar arrange- 
ment. The cast-iron pipes which I used were of 8 
to 12 ins. diameter, and connected by flanges, and 
were always laid upon and enveloped in a support- 
ing wall of masonry with cross cut-off walls. Fre- 
quently, however, the pipes were laid upon and 
enveloped in heavy walls of puddle, and wide cut- 
offs of sheet-iron put in at the pipe joints to pre- 
vent the water following the smooth exterior sur* 
faces of the pipes. 

The paddling of that period was expensive, cost 
ing for the labor alone about 30 cts. percu. yd. 
It was made of selected clay and fine double 
screened gravel in the proportion of one part of 
clay to two of gravel up to two parts of clay to one 
of gravel. These materials were thoroughly mixed, 
moistened (not wetted), and put on in layers of 
6 ins., and cut with spades (not shovels), the cuts 
an inch apart and then cross cut, the workmen 
standing upon boards to guide the cutting and the 
spading extending into the cut puddle below. By 
measurements made at that time, this process com- 
pacted the material from its natural condition in 
the earth trom 20 to 25 per cent., and in a month or 
two the mass became an artificial hard pan, over 
which water might run for some time without 
much abrasion. 


Mr. JOHN B. JERVIS imported this method of pud- 
diing from England, and first used it on the 
Chenango canal in 1830. He directed me to train 
some of our inspectors in making the new puddle. 
One of these trained men, I believe, is now alive and 
well-known on the Erie Canal (J. HASBROUCK 
DECKER). Great care was taken to have the spill- 
way of ample capacity, though there was no rule 
in practice to determine the size. If the hillsides 
at the dam were of rock, deep and wide trenches 
were cut as far away from the end of the dam as 
possible, to where a fall could be obtained, and 
then a walled channel built to conduct the waste 
water beyond the outer pool of the earthen dam. 
If the hillsides were of earth, the channels were 
walled with masonry and floored with timber and 
plank. 

Frequently waste-gates were introduced at these 
spillways, but no reliance was placed upon them, 
as their usefulness depended upon uncertain hu- 
man agency. The crest of the waste weir was 
usually a hinged plank on top of the masonry, which 
could be tripped by a blow of a long pole, and thus 
add a foot to the depth of the discharge. 


Tne titie of the short paper which I shall pres- 
ently read is “‘ A Method for Determining the Ua- 
pacity of the Waste-Weir of a Storage Reservoir on 
a Torrential Stream.”’ 


I have been requested to precede this paper by an 
expression of my views in regard to the proper con- 
struction of dams for storage reservoirs on torrential 
streams, and particularly of those which the cir- 
cumstances of the case require or render advisable, 
to be made of earth. I have so recently given pub- 
licity to my opinions on this subject, and heretofore 
in one of the sub-papers of the society, that I will 
now only occupy your time with general statements 
and refer to these papers for details. 


The recent terrible disaster of the failure of an 
earthen dam at Conemaugh, Pa., has started in 
the public mind a distrust of all earthen dams 
similarly situated, which has been heightened by 
the publication of the alleged opinion of an eminent 
engineer, ‘‘that earthen dams should not be built 
on torrential streams.’’ I am informed, however, 
that this distinguished engineer denies having ex- 
pressed or entertained any such opinion. 


On three-fourths of the water and hydraulic works 
in this country, there are existing dams of earth 
either for storage or reception. The latter, in most 
cases, are either within or contiguous to the towns 
and cities, and all at elevations far above that of the 
adjacent towns. Are these structures unsafe, or do 


any of them threaten disasters similar to that at 
Johnstown ? 

The foundations and circumstances of each case, 
if we should, as we ought, have regard solely to the 
safety of the structure, will determine whether a 
dam for storage upon a stream should be made of 
masonry or of earth. The considerations of economy 
should never enter into the question. It may, how- 
ever, be remarked that the difference in the cost of 
such dams madé of masonry or of earth is not great, 
when each one is selected to suit the circumstances 
of the case. 

When the bed of the valley and its sides are as 
high as the proposed crest of the dam and is of water- 
tight rock, at or near the surface, the dam should 
be built of masonry, especially if stone of suitable 
quality can readily be obtained. When the bed and 
sides of the valley are of water-tight earth, suitable 
material for the artificial bank is certain to be 
easily obtainable, and then the dam should be built 
of earth. 

When rock occurs, or is accessible ou only a por- 
tion of the bed or sides of the valley, it will gener- 
ally be found that the structure can be most safely 
made of earth, because in a dam of masonry it is 
one of the most difficult problems to change the 
foundation connections with rock to those with 
earth. 

The failures of dams have been chiefly from the 
following causes : 

First. In two thirds of the cases which I have 
examined, the failures may be traced directly to an 
improper construction of the outlet pipes or con- 
duits, leading first to leakage, which, continually 
enlarged, ultimately causes a rupture. 

Second. To an incomplete connection at the 
bottom and sides of the valley between the artificial 
and natural earths, both of which may be imper- 
meable, and yet (not being properly united) may 
allow small leakages between them, first in films, 
which take up the firm earthy matter in solution, 
and thus continually enlarge the leak passage until 
finally the dam is ruptured. 

Third. In earthen dams, from the want of 
sufficient water-waste plan, so that great floods 
fill the reservoirs to overflowing, and cause the 
sudden destruction of the dam. There are other 
causes of destruction, which I will not now stop to 
discuss. 

Dams of masonry and of earth are liable to be 
ruptured from all of the above causes, though the 
last mentioned one is peculiar to those of earth, as 
destruction is certain, while in masonry it is rarely 
destructive. 

The stability of a well-made earthen dam was re- 
markably shown at the late disaster at the Cone- 
maugh. The origina] dam, built by the late W. E. 
Morris, after Jong years of neglect was ruptured 
some twenty years or more ago by leakages along the 
conduit which contained the discharge pipes. This 
breach was filled up in a moderately good manner, 
but the height of the dam was lowered two or three 
“eet to provide a roadway on top. 

At the great flood of May 31 the water in the 
reservoir had risen so as to flow over the earthen 
dam at 10 o’clock, A. M., and continued to flow over 
for 44g hours before the whole dam gave way. It 
then yielded by scouring out only that portion of 
the earthwork which had been put into the former 
breach by a railroad contractor, and leaving that 
portion built by Engineer MorRIs intact. Even this 
less perfect work resisted the pressure of some 7 or8 
ft. of extra depth of water for 444 hours before it 
failed. 

I may here remark that if this dam had been main- 
tained at its original height, it is probable that the 
increased depth of the spillway passage would have 
discharged the great flood without allowing the 
water to overflow the dam, and it would probably 
be now standing. I now return to my paper under 
its title proper. 

It is assumed that the greatest quantity of water 
which will ever be poured into an artificial 
lake will be when the surface of the ground is 
frozen and covered with three feet depth of snow, 
and a rain of four inches depth, with a temperature 
sufficient to melt the whole of the snow, equal to 
four inches more of water, say in six or eight 
hours. 

That the dam is of earth, with its crest ten feet 
above the bottom of the wasteway. The wasteway 
must have a capacity to discharge the above flood 


without allowing the water in the lake to rise 
higher than four or five feet below the level of the 
crest of the earthen dam. 

From a good many observations of floods, I have 
noticed that the water in the tributary brooks of the 
valleys flows at the rate of 2 to6 miles an hour 
depending upon their rate of descent, the rough. 
ness of the bed, and the sinuosity of;the stream; and 
that the surface water flows over the land to the 
smaller water channels at from an eighth to a 
mile an hour, when it is not too much obstructed 
by trees, bushes, etc., or absorbed in the thirsty 
earth. 


In calculating the tables which follow, I have as- 
sumed that the sinuosities of the small brooks gen- 
erally double the direct distance; and those of the 
land surface flowing waters quadruples the direct 
distances, but have made some exceptions to these 
rules, when the known circumstances warranted. 


To show that these assumptions are approxi- 
mately correct, I offer the following table of the 
calculated flow-off from the water-shed of the 
west branch of the Croton, as compared with the 
gauged flow-off as given by .Mr. CROEs in No. 87; 
Vol. 3, of the papers of the Am. Soc. C. E. 

Iam familiar with the topography of this water 
shed, and I have divided it into 8 sections and 50 
sub-sections, and have calculated by the foregoing 
rates the hours which the water from each of the 
sub sections would require to reach the weir, where 
the flood of Aug. 15, 1867, was gauged. 


Within this water-shed are several lakes, ponds, 
and swamps, which receive the falling water and 
retard its overflow longer periods of time. I have 
made some allowances for this effect, but they are of 
too uncertain a character to be of much value. They 
do not, however, have much effect upon the general 
result. 


TABLE I. 





Millions of cubic feet flowing off 


By Calculation. | By Gauge, 
Hours. | Area, 




















! 
sq. Mm. | Correct- 
In each edtor | In each 
of 6 hrs, |Tot'l lakes, &e of 6 hrs. Tot’! 
| | total. 
| 
6 0.9 48 | 4.8) 4.8 2.4 2.4 
12 | 1. 1.5 | 12.3 a. 4. 8.4 
18 | 14 10.8 | 97.8) 18. 9.5 | 17.9 
m4 | 2.7 90.2 | 43.0) 35. | 12.9 | 30.8 
30 2.2 16-4 | 89.4) 50.4 | 141 | 44.9 
36 | 3. 7.5 | 66.9} 67.9 | 13.2 | 58.1 
a) 6-8 | 73.7| 68-4 | 12.4 10.5 
48 1.4 10.5 | 84-2} 75-8 11-5 2.0 
84 | 1.7 12.7 | 96.7) 87-9 | 10.6 | 92.6 
60 | 1-8 9.7 | 106.6 7.7 | 9.7 | 102.3 
66 | 1-4 10.5 | 317-1) 110. 8.8 111-1 
72 | 5 3.7 | 120.8] 115.4 | 8. | 119.1 
78 8 6- | 126-8) 122.6 7. | 196.1 
84 6 4.5 | 181-3) 128.1 6.2 | 132-3 
9 | 6 4.5 | 135.8) 183.6 5.4 | 137.7 
96 4 5.2 | 141.0, 139.8 4.6 | 142.3 
102 | -B 3-7 | 144.7| 144.2 3-8 | 146.1 
108 | «5 3.7 | 148-4] 148.4 3.3 | 149.4 
114 1.6 4.5 | 152-9) 153-4 3.1 | 182.5 
| oa yes 152.5 


oe 





* That this column may be better understood I will 
explain that in the first 6 hours the water from 0.9 sq. 
miles bad passed over the weir; in 12 hours the water 
from 1 additional square mile had passed over, etc. 


The rain of the 15th and 16th of August was 3.38 
ins., and the measured fiow-off from Aug. 15 to 20 
amounted to 152,435,000 cu. ft., and in 19 days to 
227,352,000 cu. ft. or 15 per cent. of the rainfall. 
Rains had been falling from Aug. 2, so that the 
ground was considerably saturated. Themaximum 
flow from several other floods on this water-shed 
has been 6 or 8 hours after the rains had commenced. 


The calculated and total measured flow up to 
the 12th hour was as 8.7 to 8.4 millions of cu. ft., up 
to the 24th hour as 35 to 30 million cu. ft., up to the 
36th hour as 57.9 to 58.1 cu. ft., up to the 48th hour 
as 75.8 to 82 cu. ft. 


I have also applied the same rates of flow to seve- 
ral small areas‘of water-shed (five to ten square miles), 
and by modifying them to suit the circumstances 
of the cases, ba ve found that the calculations corre- 
sponded approximately with the measured flow. 


Twenty years ago I applied rates, nearly like these 
herein stated, to a water-shed of 250 square miles, 
when the crest of thgjshed rose to 500, 600, and 700 ft. 
above the creek at the place where the dam was 
proposed to be built. The measurements, or rather 
the estimates, of the actual flow off were too vague 
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to render a comparison of value, though I used the 
table to determine the size of the wasteways. 


In that case I subdivided the water- shed in sec- 
tions of a mile square, and drew on my map rough, 
approximate, contour lines for each 50 ft. of eleva- 
tion, and also the position of the main stream and 
the small tributary brooks. 


The following is an abstract of these calculations : 


\ the water-shed would 


In 3hrs.the water from 10sq..nls.of ) reach the dam site. 


6” % 
9“ 4 
2 3 ry 
6 “oo 
19 “* 2 os 
21 2 7 . 
24 “ 12 a7 - 
a 6 “ 
248 


About the same time I made a calculation of the 
flow from 60 sq. miles of the same water-shed as 
follows: 


In3hrs.the water from 2sq.mls, would reach the dam site. 


8 
9 - 4 - - 
13 * ss . 
15 rv 8 - “ 
16 7 2 7 ay 
60 


By applying any assumed percentage of the flowing 
off of the rainfall to the above areas, the 8 hour flood 
discharges will be given in cubic feet. The contents 
of the reservoir between the level of its top water 
line and a level 6 ft. higher (viz. to 4 ft. below the 
top of the earth embankment), will provide store 
room for a portion of the flood, and the weir or 
spillway must have a length sufficient to discharge 
the remainder of maximum quantities as indicated 
by the aboye tables. 


In my practice I have always provided forthe waste- 
water in two places to provide for the partial ob- 
struction of one of them. Merely for the purpose of 
illustrating my subject, I have recently made sim- 
ilar calculations in regard to the South Fork Cone- 
maugh water-shed, based upon a published map and 
assuming the crest line to be from 1,700 to 2,500 ft. 
above tide.* 

On aplan of the water-shed I have drawn assumed 
contour lines at elevations of 100 ft. apart. If these 
were approximately correct, they would show the 
rates of slopes of the brooks, and to a considerable 
extent the land slopes. 


The sections are a mile square, and the estimated 
hours of flow were marked on the brooks and also 
near the centers of each mile. 


This table of the flood flow to the dam is based 
upon too much uncertain data to be relied upon, 
and yet I think its general results are useful, and 
will serve the object of this paper, which is to fur- 
nish the engineer with a method of determining 
the capacity of wasteways. 








TABLE IT. 
Hours. Square miles. (Mill, c.ft.for 8 ins, 
| | water.+ 

3 a 3 — 

6 2 27 

9 | 6 112 

12 7% 140 

15 6 112 

18 5 93.6 
21 3 | 56 

24 4 } 75.4 

27 4 75.4 

oO 2 | 37.6 

3 % | 4.8 

36 _ — 

‘9 1 18.4 

45 M4 4.8 

48 _ onus 

51 1 18.4 

45 | 842..000,000 





First trial, assuming a waste-weir of about 200 ft. 
length discharging in 3 hours, is as follows: 


1 ft. depth 7 million cu, ft. 
2 - 20 oe 
3 a3 37 oe 
4 7. 58 - 
5 eo 80 7 
6 a 106 “ 


Each foot in depth of the reservoir above top 
water line will store about 18,000,000 cu ft. 





*The base of the dam is about 1,500 ft above tide. 


arena eae ask nee 
or oy 
9 at 8 ins. _— . - 
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TABLE IIT, @First Trial.) 





> Discharge by Stored in Depth on 
Hrs. mo Spillway. Reservoir. Splliway. 
cu. ft. Depth, Mill. | Depth, Mil. | feet 
t. cu. ft. t. | cu. ft, 
3 21 . 21 say l 
6 27 1 7 1 18 l 
9 112 4 58 3 54 4 
) 4 140 6 106+ 2 36 6 
15 112 6 106 ‘ 6 
18 M4 6 106 . 5 
21 5 5 80 4 
4 75 4 58 5 
zi %5 5 80 5 
30 38 + 58 4 
3s 5 1 7 0 


Notr.—As this table is only given to show the method of 
calculating the length of the wier, the figures are not 
carried out accurately. 


Nore.—This first trial shows that the weir of the spill- 
way should have been a little longer than 200 ft., to 
prevent the assumed flood from rising in the lake to 
nearer than 5 ft, below the crest. 


The channel below the weir must, of course, have 
a capacity equal to that of 6 ft. of water over the 
weir. If the wasteway is merely achannel, it must 
have the same capacity as the weir. 


An Electric Shell-Hoist for War-Ships, 
The cut given herewith shows one of the electric 
shell-hoists built by the Sprague Electric Railway 
& Motor Co., of New York, for the U. S. cruiser 
Atlanta. This hoist is the first of its type built 
for work of this nature, and is indeed believed to 
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Address of Mr. Max J. Becker, President 
of the American Society of Civil Engi- 
neers, at the Annual Convention held 
at Seabright, N. J. 


(ABSTRACTED. ) 


The provision of the by-laws of this Society which 
requires that its President shall deliver, at the annual 
convention, an address upon the progress of engineee 
ing during the preceding year, has been observed by 
my predecessors in various ways. While some of the 
former presidents have confined themselves strictly to 
the constitutional provision, by general reviews of the 
professional progress und scientific advancement of 
the period, others have dwelt more in detail upon some 
specific subjects of particular interest at the time. I 
trust I may be permitted, in this instance, to give you 
first a cursory glance of the fleld at large, and then 
eonfine myself more particularly to a review of the 
progress in that special part of the profession with 
which the long-continued performance of my official 
duties has afforded me opportunities to become more 
familiar. 

Electrical Engineering.—Ol the forces of nature, the 
one which bas remained a hidden mystery longer than 
all the rest, but which of late has distanced all in the 
rapidity of its development, and which is certainly 
destined to excel them all in the extended range of its 
useful application, electricity stands pre-eminent. 

In the prosecution of subterranean or subaqueou 
operations, such as tunneling, mining, sinking of caise 
sons, the use of electric light is found to be of speeia 
benefit; in its incandescent form,it is absolutely safl 
against the dangers from explosive gases, and in cais- 
son work it removes the risks and inconveniences in- 
cident to the ready and rapid combustion of inflam 





The Sprague Electric Shell-Hoist; on U. 8. 8. Atlanta. 


be the first 3 H. P. electric hoist constructed in this 
country. It is fitted with the regular Sprague 
graphite brushes, and by the simple movement of 
an electric switch it can be run in either direction 
or its speed varied at pleasure. 

This shell-hoist is interesting as being still 
another departure in the direction of combining 
electro-motors with other machines in replacing 
steam; and the tendency among the leading elec- 
tric supply companies seems to be to multiply ma- 
chines of this nature. This same hoist, too, can 
be applied to many less warlike purposes than the 
one that gave it birth, and it ought to be particu- 
larly useful about the premises of an electric rail- 
way company which has ready at hand the power 
requisite. a oe . 

THE AMERICAN ENGINEERS were, on June 27, for- 
mally presented by M. EIFFEL, to the Prefect of the 
Seine. Messrs. WHITTEMORE, TOWNE, and CHANUTE 
made short speeches, expressing their high apprecia- 
tion of the fraternal reception that had been given 
to them and their associates by the French engi- 
neers. Their visit, they said, was primarily a mani- 
festation of the deep sympathy felt by American 
citizens for France. The Prefect, in reply, compli- 
mented his guests and said their presence would 
tighten the bonds of a friendship which had existed 
fora century, and which was founded upon equal 
aspirations after democratic progress. 













































mable substances under the influence of high atmos- 
pherie pressure. 

Street Railways and Rapid Transit.—The rapid 
growth of our cities gradually forces the inhabitants 
to seek their homes in the suburbs and surrounding 
eountry, more or less distant from the business and 
manufacturing centres where their employment less. 
The desire for economy of time, and the necessity for 
punctuality and prompt attendance, have led to the 
introduction of various modes of conveyance, begiu- 
ning with the street-car tramways propelled by horses 
followed more recently by elevated railroads and cable- 
ear lines, and still more lately by the electric railway, 
which latter system has, within a few years, developed 
much more rapidly than any of the preceding methods. 

At the close of the past year, there were completed 
and in course of construction in this country, eighty- 
five electric railways, comprising about 450 miles of 
track, and the reports show that during the last year ‘ 
over eighteen millions of passengers have been car- 
ried uver these lines. 

Tke cheapness of original construction and subse- | 
quent maintenance and operation commend their | 
adoption in smaller cities, where the older systems 
would be out of the question; and the practicability 
of their application in situations which could exclude 
eable lines and horse traction have led to their intre 
duction in places like my own home, Allegheny City 
where an electric railway is now in successful opera 
tion, which, in a distance of one mile out of a total 
jength of four miles, ascends, with a speed of fully four 
miles per hour, a hill over 400 ft. high, upon gradien!, 
of 12} per cent. with numerous curves of 40 ft. radius 
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the cars being often loaded with 75 people. Upon the 
lower portion of this line the electric current is sup- 
plied by means of an underground current, and on the 
upper portion of the line by the erdinary overhead con- 
ductors. 

But while undoubtedly the electric railway will be 
generally preferred in the immediate future, it is by 
no means to be inferred that the cable lines are to be 
considered as the motors of the past. On the contrary, 
their use will not only be continued, but greatly ex- 
tended wherever the conditions and circumstances 
avor their adoption, Among the advantages which 
they possess are uniformity of motion, generally sat- 
isfactory speed, and the ease with which, in times of 
heavy travel, the vehicles can be multiplied and com- 
bined into convoys; and the facilities which they af- 
ford to converging horse-car lines, whose carriages 
they ean attach to their own at the points of junction, 
saving thereby transfers to the passengers. The ma- 
chinery used atthe power houses of sume of the rrin- 
cipal cable lines 1s of very superior character, and 
some of the details employed are models of skill and 
ingenuity: noteworthy among these are the engines 
of the Brookiyn Bridge cable line, which many of us 
admired during the excursion at the time of the last 
annual meeting, and which are very interestingly de- 
scribed in a recent contribution te our “Transactions” 
by Mr. Gaprret LEVERICH, one of our members, and 
at one time Secretary of this society. 

Elevated railways, propelled by steam, must neces- 
sarily remain confined to larger cities, where the 
volume of traffic promises a return for the capital in- 
vested in their expensive construction, and where the 
distances to be reached are sufficiently great to make 
the saving of time, by means of their superior speed, 
an inducement for patronage. 

Water- Works.—The introduction of water-works is 
now so extensive in this country that there are but 
very few cities or towns of more than 6,000 inhabitants 
which are not supplied with one system or another, 
The beneficiai results upon the health of the popuia- 
tions are universally recognized, and the sanitary 
blessings and the advantages in point of comfort are 
beyond all calculation. Wherever additions and 
changes become necessary in the older cities, wise pre- 
cautions are generally taken under the advice and 
direction of professionally skilled experts, to profit by 
former lessons, and to avoid the errors of the past. 

The most extensive enterprises now in progress in 
connection with water-works extensions are the im- 
provements embracing the new lake tunnels at Cbi- 
cago and Cleveland, the new Croton Aqueduct in the 
city of New York, and the aqueduct extension in 
Washington, D. C. In all these cases, the question of 
greater purity has been carefully considered in connec- 
tion with the increased supply. 

The collection and storing of water supplies for 
arge cities und manufacturing purposes require, in 
many cases, the construction of extensive reservoirs 
with massive dams for the retaining of the reserve 
supply. The importance of constructing these dams of 
proper shape and size, and of suitable materiai and 
good workmanship, so as to insure their absolute 
strength, and give them sufficient resisting cayacity 
against every possible contingency, has been taught by 
a recent lesson of frightful experience; and while the 
responsibility for this calamity may not be placed upon 
the shoulders of the profession, yet it wilt be well for 
its members to look upon it and remember it as a 
warning and an example. 


An nvestigation of the cause of the failure of the 
South Fork dam is now being made by a committee ap- 
pointed under a recent resolution of this society, and 
is committee have just returned from a visit to the 
scene of the disaster. 

Examinations and measurements of the structure 
and its surroundings, and extensive information ob- 
tained from various sources, will enable the committee 
to submit to the society in due time a comprehensive 
statement of the conditions and circumstances which 
have induced and contributed to this most dis- 
astrous failure. 


Sanitary Engineering.—The extensions and improve- 
ments of the water supplies of our cities naturally 
lead to the adoption of measures for the disposal of 
sewage. The respective merits of the different 
methods employed for this purpose have been very 
ably presented to the profession, from time to time, 
in oceasional contributions to our Transactions, by 
several members of this society, who stand pre-emi- 
nent in their special calling; so that all that would 
seem now necessary,in an emergency, is the exercise 
of sound and impartial judgment in the adoption of 
the proper method for each special case. 


The system most generally used in this country 
now, and which will no doubt be preferred for a long 
time to come, is that of common water-carriage, by 
means of theso-called ‘Combined” plan of discharging 
all sewage and storm-water together through common 
outlets into adjacent rivers, lakes, or tidal waters. The 
objectionable features of this method consist in the 
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pollution of the streams gpd lakes, from which, in 
turn, the water supply may have to be drawn; and 
the injurious effects caused by the deposit and period- 
ical exposure of offensive matter upon the shores of 
tidal waters. 

In order to overcome—at least partially—these ob- 
jectionable features, modifications of this method have 
been tried, consisting in a filtration and chemical pur- 
ification of the sewage so as to reduce the offensive 
portions ard to render their final deposit into the 
streams of the district comparatively harmless. The 
methods employed for some time at Paliman, IIl., and 
more recently at Orange, N. J., are samples of this 
system. 

Under the provisions of a law passed by the Legisla- 
ture of Massachusetts in 1886, the State Board of Health 
is authorized to investigate, through a commission of 
experts, the effect of sewage discharge upon the 
streams and inland waters of the Commonwealth, and 
to recommend to the courts annually plans in remedy 
of existing evils. Acting upon the reports of this 
board, several cities are now making preparations for 
the disposal of their sewage by various methods of 
purification and dilution. In connection with some of 
these systems, the fluid portion of the sewage is util- 
ized as fertilizer of farm land. 

By the general introduction of natural gas as 
a domestic fuel,in Pittsburg and other Western 
cities,a large amount of kitchen garbage and house 
sweepings, Which heretofore were reguiarly burned 
with the solid fuel then in use. can no longer be dis- 
posed of in that way; and after various unsuccessful 
attempts to bury them, deposit them in the rivers, and 
burn them in open air, a number of specially designed 
furnaces were built for the destruction of these ac- 
cumulations, to which are now added the offal from 
slaughter-houses, the leached-out bark from tanneries, 
and all garbage from the public markets. The heat 
created by the combustion of these waste substances is 
successiully utilized for gené:ating steam in boilers 
attached to the furnaces, which, without the addition 
of any other fuel, except what is required for ignition, 
supply the motive power for operating the machinery 
in adjoining factories; so that these establishments 
not only improve the sanitary condition of the com- 
munities by the prompt and radical destruction of veg- 
etable and animal refuse, otherwise liable to decay on 
our hands, but also furnish a cheap fuel supply for in- 
dustrial purposes. 

Streets and Highways.—Nearly all the larger cities of 
this country have now passed the experimental stages 
of their street paving experiences, and have by this 
time entered upon a period of more permanent and 
substantial improvement in that department of mu- 
nicipal engineering. The days of wooden roadways, 
the Nicholson, the cedar, and locust blocks, will soon 
be remembered only as things of the past, like plank 
roads of earlier date. The various compounds with 
which, at one time or another,nearly ail our city 
streets have been plastered over and poulticed, have 
cracked and split, shrunk, melted, and evaporated, and 
carried eff pieceme.], in course of time, by the persist- 
ent adhesion of their iii-flavored mixtures to the boot- 
heels of the weary pedestrians in hot weather. The 
abominable cobble-stones, which have jarred our 
nerves and dislocated our spinal columns in years gone 
by, are finally relegated to the by-streets and back al- 
Jeys. Such makeshifts may answer the purpose for a 
while iu new towns of rapid growth, Where better ma- 
terials are not readily attainable, and where first cost 
is a paramount consideration; but they should never 
be renewed to the extent that they often have been 
in spite of the most convincing experience and con- 
trary to the best counsel of professional advisers. The 
sums of money wasted in repeating these mistakes 
would, in many instances, have gone far towards 
carrying out much more permanent and substanial 
improvements. 


For streets in the vicinity of freight stations or of 
manufacturing establishments employing heavy team- 
ing, und for streets with steep gradients, pavements 
should be made of stone blocks of basalt, trap rock, 
granite, or hard limesione, laid upon a bed of broken 
stone ballast, topped off with sand or fine gravel, well 
rammed, and joints filled with cement grouting or coal 
tar; for streets used by lighter traffic or carriages 
only, a well-laid pavement of pure asphalt upon a bed 
of stone ballast answers the purpose very well, if 
prompt attention is given to the maintenance and ne- 
eessary repairs; for parks and suburban pleasure 
drives, a good macadamized road, well drained, and 
constantly kept in good condition, affords a very su- 
perior and comfortable highway. 


Of late years, pavements of hard burnt fire-clay brick 
have been extensively laid in many eities and towns of 
the Middle States, where the supply of this material is 
very abundant and remarkably cheap, In some towns 
of West Virginia and eastern Ohio,such pavements 
have been laid for less than a dollar per square yard: 
they make smooth roadways, are easily kept clean and 
last very well under moderately heavy traffic. This 
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pavement is especially well adapted for cities of me- 
dium size, which cannot well afford more expensive 
kinds, and yet require something more substantial and 
durabie than either asphait or macadam. 

But if there is one thing which needs reformation 
more than any other, it is the condition of our common 
eounty roads. If it is true that the highways of a 
people are a measure of its civilization, then we can- 
not complain if we are classed as an inferior type of 
low barbarians. The good nature with which we sub- 
mit to the imposition of the Annual Road Tax is only 
equalled by the sublime resignation with which we ac- 
cept the result of the effort which swallowed up our 
money. Our Western membersal] know what is meant 
by “working the roads.” It means to plow a furrow on 
each side and scrape the mud into a ridge in the 
middle, simply to be washed down again into the 
ditches by the first suower of rain. And this perform- 
ance is repeated year after year, under the provirions 
of our statutes, and by the consent of a law-abiding 
but much-suffering people. During the spring and 
fall, we strugale through the mud manfully as best we 
ean, and when winter comes, and the bottom literally 
drops out of the roads, we quietly compose ourselves 
and contentedly stay at home. 

Some yearsago, while out on an exploring expedition 
for a railway in Southern Ohbio,] was compelled to 
hibernate, so to speak, with my entire party for nearly 
a month,in a lonely village among the hills of Wills 
Creek in Noble county, and when I made an effort to 
advise my employers of our situation, I was cheered 
by the comforting aseurance of the postmaster that 
my letter would certainly go out just as soon as the 
roads oried up. 

A faiat ray of hope, however, is just beginning to 
dawn in some parts of the country, most conspicuously 
in Ohio, where, usder the provision of a recent law, a 
number of free turnpikes are bing built, of quite a 
superior character, by special tax levied upon the adja- 
cent property. 

The Leneficial results of this wise system of improv- 
ments are very great and highiy appreciated by the 
people, and it is sincerely to be hoped that other States 
will profit by the example. 

Canals and Hydraulic Engineering.—The days of or- 
dinary canal navigation in the interior parts of this 
country may well be considered as numbered with the 
past. With the exception of the Erie canal, which still 
maintains, to some extent, its character as a waterway 
of commerce, and excepting some parts of the canals 
in Eastern Pennsylvania, New Jersey, Maryland, Ohio, 
and Lilinois, these primitive transportation lines have 
either been abandoued entirely, atter out-living their 
short period of usefulness, or they are now merely util- 
ized for carrying bulky products between local points, 
or for the supply of hydraulic power to manufacturing 
establishments. 


Still more discouraging are the immediate prospects 
for the various maritime canal projects. The Panama 
eanal, upon which very large sums of money have been 
expended, has finally been abandoned after many un- 
successful efforts of its projectors to raise the funds 
still required for its e- mpletion, and after, as a last re- 
sort, modifying the origina! plans ef a sea-level canal 
© one with locks. But notwithstanding this moment- 
ary failure, I most sincerely hope—and I honestly be- 
lieve—that it is yet reserved for American engineering 
skill and American enterprise to resurrect and suc- 
eessfully carry forward this great and important pro- 
ject to its ultimate completion. The Tehuantepec 
Ship Railway, which, for the purpose on hand, may 
properly be classed with the maritime canals, has not 
met thus far with the encouragement which its import- 
ance and the unqualified indorsements of eminent 
professional talent would seem to justify. 

Probably the sad fate of its Panama rival which 
places it for the present out of the range of active com- 
petition, may assist in reviving the ship railway pro- 
ject, to which vur lamented fellow-member, Captain 
Eaps, devoted his energies during the last years of his 
useful life. New interest is being manifested in the 
old ship canal project across the Isthmus of Nicara_ 
gua, which, in the matter of demonstrable feas‘bility 
undoubtedly has many points in its favor. 


Among other ship canal projects in active progress 
may be mentioned the Cape Cod canal, which was com- 
menced in 1880, and which will, when completed, con- 
nect the Bay of Cape Cod, by way of Herring river, with 
the head of Buzzard bay in Massachusetts, 


The magnificent success of the Sault Ste, Marie ship 
canal not only as an engineering project but also as a 
commercial enterprise, has surpassed all expectations 
and since its completion the traffic upon the Northern 
lakes has been multiplied to such an extent that it has 
been found necessary to build an additional canal and 
a new lock of larger dimensions even than the one now 
inuse. Thedirect impulse given by the completion of 
this canal to the lake navigation. and the indirect effect 
upon the general business of that region of country 
has stimulated the work on the hydraulic canal at 
Sault Ste. Marie, from which great results are expect- 
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ed, and it has also hastened the operations in prog- 
ress for deepening and widening the channels through 
the shallow parts of Hay lake, whereby the route from 
Lake Huron to Lake Superior will be considerably 
shortened and generally improved. 

A project is now being agitated contemplating a Cci- 
rect connection between Lake Superior and Lake 
Michigan across the narrow portion of the peninsula 
between Marquette and Escanaba, whereby the passage 
through the Sault Ste. Marie would be entirely 
avoided and much distance saved for the traffic be- 
tween Lakes Superior and Michigan. 

In the extension ot the river walls in New York har- 
bor, under the Department of Docks, large concrete 
blocks are being used. weighing from 60 to 75 tons, and 
requiring hoisting machinery of extraordinary size 
and power to place them in position. "Similar blocks 
are being placed in the walls along the lake front in 
Chicago, where they have been found to resist effectu- 
ally the action of the waves in places where all former 
methods of protection have failed. 

Railroads.—Sixty years ago railroads were unknown 
inthis country. At that time the population of the 
United States consisted of 12,000,000 of people. To-day 
we operate 160,000 miles of railroad, and our population 
has increased to 60,000.000 of people. In 1830 the aggre- 
gate wealth of the United States was less than $1,000,- 
000,000; at present it is estimated at $56,000.000,000. Just 
how much of this phenomenal prosperity may be due 
to the railroads it is, of course, impossible to conjec- 
ture, but it may be safely assumed that they have very 
largely contributed to the result. While the popula- 
tion has increased during the last fifty years about 35 
per cent., the ratio of increase of the railroad mileage 
for the same period has been nearly four times that of 
the population, which would seem to indicate that they 
have not only supplied a want of the past,but have kept 
well up with the contemporaneous growth of thecoun- 
try,if they have not, indeed, advanced beyond its actual 
necessities. The railroad mileage of the United 
States is now fully one-half that of the total railroad 
mileage upon this globe, while our povulation is only 
about one twenty-fourth part, and our area of terri- 
tory only about one-twentieth part of that of the in- 
habited world. 

You bave all heard the familiar illustration about 
girdling the equator a dozen times, more or less, with 
our railroad tracks: but it will no doubt please you to 
know that since you heard the statement last enough 
additional rail has been laid to give the equator an- 
other twist, and I might further supplement tbe illus- 
tration by the assurance, that we have now a sufficient 
supply of materials in the tracks of this country to 
build a railroad tothe moon. Over these 160,000 miles 
of railroad we have earried last year 475,000,000 of peo- 
ple and transported 600,000,000 tons of freight. Upon 
these lines are engaged 1,000,000 employes. Their 
equipment consists of 30,000 locomotives, 21,000 passen- 
ger cars, 7,000 baggage cars, and 1,000,v00 freight cars. 
The capital invested in their construction and equip- 
ment amounts to $8,000,000,000, and the yearly disburse- 
ments for labor and supplies exceed $600,000,000. 


The creation of these vast properties has been ac- 
complished by aggregation rather than by precon- 
certed systematic development. The trunk lines of the 
present day are toa great extent composed of pieces 
of road, originally built by local enterprise, and ab- 
sorbed from time totime by lease or purchase, to con- 
stitute, with other acquisitions, in connection with 
some specially constructed connecting links, the vari- 
ous systems under the management and control of the 
leagiog railroad companies of the country. 


The numerous accidents which happen at points 
where public bighways cross the railroads at grade, in 
spite of alarm bells, watchmen and safety-gates, have 
ied to the enactment of laws in some of the Eastern 
States, looking towards a gradual xabandonment of ex- 
isting crossings and the absolute prohibition of new 
ones in the future. During the years 1887 and 1888 
there were abolished in Connecticut 93 grade crossings 
at a cost of $625,000. In Massachusetts u special com- 
mittee of the Legislature has recently reported upon 
this subject, recommending that all divideud-paying 
roads eliminate annually 5 per cent., and al! non-divi- 
dend-paying roads 2} per cent. of their grade crossings 
at the joint expense of the railroads and communities, 
and that in future no grade crossings shall be per- 
mitted. It is to be hoped that the benefivial results of 
these wise measures will induce other States to take 
this subject under serious consideration. 


The most noteworthy engineering feature in connec- 
tion with the general progress of railroad construc- 
tion in this country is the building of bridge structures 
upon a constantly increasing scale. In 1862 I triangu- 
lated the positions and laid the foundations for the 
piers of the channel span of the Ohio river bridge at 
Steubenville. This was the first iron railroad bridge 
over any of the navigable tributaries of the Missis- 
sippiriver. The length of its channel span was 320 
feet, and it was the longest iron truss ever attempted 
up to that time. It was designed by Mr. J. H. Liw- 


VILLE, still a member of this society, and it has carried 
in safety, and without accident, the traffic of one of 
the principal Western connecting lines of the Pennsyl- 
vania Railroad for twenty-five years, and is now being 
replaced by Mr. Henry G. Morse, also a member of this 
society, to make room for a double-track structure. 
To-day twelve railroad bridges span the Ohio river be- 
tween Pittsburg and Cairo, and two more are in pro- 
gress of construction. There are fourteen railroad 
bridges over the Mississippi. and fifteen over the Mis- 
souri. Many of these structures have spans of 500 feet, 
and one ofthe projected bridges over the lower Mis- 
sissippi was designed with a span of 730 feet: but this 
plan, I understand, has been abandoned, and a canti- 
lever structure adopted in its place. 

The erection of these large bridges has become a 
Special business in this country. and the leading con- 
tractors engaged in the pursuit have acguired won- 
derful skiil in the performance of this dangerous and 
diffealt work. Few people appreciate the risks and 
bardships encountered, and the courage and judgment 
required in dismantling an old railroad bridge and 
erecting a new one in its place, with a deep and rapid 
river running underneath, a strong wind blowing, and 
a hundred trains passing daily over the frail, tempo- 
rary supports. which must carry the traffic during the 
replacement. The mere erection of entirely new struc 
tures, free from the incumbrance of moving traffic, is 
considered an easy job. 

In October last, the contractors engaged in the erec- 
tion of the bridge at Cairo swung free and clear a 520- 
ft. span in six days, and in November last the same 
parties erected the trusses of another span of 520 feet 
length in 44 hours, and more recently they erected a 
400-ft. Span in 31 hours, the wind blowing a gale nearly 
all the time. 

Th3 successful completion during the past year of 
the Hudson River cantilever bridge at Poughkeepsie 
reflects great credit upon the builders and engineers 
in charge, aud the equally successful completion and 
skilfully conducted erection of the Hawksburg bridge 
in New South Wales adds new fame to the same firm 
of contractors, whose leading partners are all promi- 
nent members of this society. 

Whether the limit of possibilities in bridge eonstruc- 
tion will be reached in the executicn of Mr. Gustav 
LINDENTHAL’s design of a railroad suspension bridge 
over the Hudson river, with aspan of 2,800 ft., resting 
upon towers 500 it. higb, and carrying, in addition to 
wagon-Ways and foot-walks, six railroad tracks. at a 
height of 150 [t. above water; or whether the projected 
crossing of the British Channel will require still larger 
dimensions, are problems which may perhaps interest 
at some future day the younger members of this 
society. 

The recent revival of the temporarily abandoned 
Hudson River tunnel project, and the proposed tunnel 
under the river at Detroit, are enterprises demanded 
by the necessities of continuous transportation lines 
for the through traffic of our railroads. 

The efficiency attained under the admirable system of 
our modern railroad workshops is graphically illustrated 
by the recent erection of a iocomotive in the Altoona 
shops of the Pennsylvania Railroad in 16 hours and 5 
minutes. Photographic views were taken at intervals, 
showing that at 7 o’clock in the morning the bare skele- 
ton frame and cylinder rested upon wooden blocks and 


. screw jacks. At noon the fire box and boiler had been 


mounted. During the afternoon working hours the 
truck and wheels were placed in position, the pilot at- 
tached, and the cab erected. Work was stopped at 6 P. Mm 

(18 o’clock) and resumed at7 A. M. the next day, and at 
2.0 Pp. M. the locomotive was completed and ready to 
start on its journey. 


Aside from the important position which the railroads 
occupy in the commercial world, their beneficent influ- 
ence upon the social relations of the community and 
their direct effect upon the advancement of civilization 
is universally admitted by all intelligent and right- 
minded men, The state of civilization of a country 
and the intellectual standard of its people are mea- 
sured by the character of its national literature. If the 
same conditions apply to professional occupations, then 
the quality of our chosen pursuit, as it appeared haif a 
century ago, was certainly not a very exalted one. At 
that time, there was scarcely a sign of original Ameri- 
can engineering literature in existence, 

Our text books were translations from foreign authors 
even down to the elementary primers ; and the few pro- 
fessional standards and treatises on special subjects were 
either imported or reprinted, To-day the printing 
presses of our publishing houses are busy with the best 
productions of our native talent,and our professional 
periodicals are kept abundantly supplied with the cur- 
rent contributions of our brightest workers and deepest 
thinkers, while the selected transactions of our technical 
societies fill the bookcases of their members, and furnish 
them volumes of valuable reference, All combined marks 
the rapid march of our advancing civilization. 

The condition of vur society is gratifying and this 
growth continues upon an increasing scale. Its high 
character is constantly enhanced by the admission of 


new members prepared for their professional duties by 
a thoroughly scientific training in schools conducted by 
eminently qualified teachers, 

The high educational standard now attained by the 
successful students of our leading technical schools, 
not only placesthem upon an equal footing with the 
other learned profeasions in social lite and business in- 
tercourse, but the services of the practising engineer 
are at last beginning to command their merited reward, 


The Manufacture of Sulphite Fibre or Pure 
Wood Cellulose.* 


This sulphite fibre, or pure wood cellulose, super 


sedes rag-stock in paper making. The wood in 
chips is boiled in great digesters, with a solution of 
bi-sulphite of lime, and the main engineering lies in 
the design and construction of a suitable, economi 
cal, and lasting digester. The processes examined 


by the writer were the GRAHAM, MITSCHERLICH, 
PARTINGTON, RITTER-KELNER, and the SCHENCK. 
The Mitscherlich digester is the largest of these 
and it is 14x 40 ft., 
10 x 28 ft. 
use it at 


t., while none of the others exceed 
He uses steam at 40 to 45 lbs., the others 
7 to 80 lbs. Prof. MirscHEeRLicH claims 
that the slower boiling yields a better and surer 
output, and while he consumes more time (from 45 
to 72 hours), he turns out from 10 to 14 tons ata time, 
as against 1‘ to 3 tons by the other processes in 15 
to24 hours. The digester itself is in general made in 
cylindrical form, of open-hearth steel or iron-plate, 
by some inventors set horizontally and by others 
vertically ; and they are all fixed except in the Part 
ington and Graham processes, in which case they 
revolve. As the bi-sulphite solution has a great 
affinity for iron, the inside of all makes of digesters 
must be lined with a resistant, fluid-tight material ; 
the materials used for this purpose in the various 
processes were deoxidized bronze in the Schenk, 
process, lead lined in the Graham, Partington, and 
Ritter-Kellner process, and fire-brick lining in the 
Mitscherlich ; the latter lining being of a special 
brick which are made of a German clay similar to 
that used in making the Nassau Seltzer jugs 

Capt. MICHAELIs then described in detail the vari 
ous digesters here referred to, and particularly in 
the linings used, and the effect of long service upon 
this lining. The fire-brick lining laid in Portland 
cement proves to be following out the direct line of 
modern practice. The clay stands enormous 
stresses from heat, it has a co#fficient of expansion 
only about 40 per ceut. of that of iron, and two years 
use have failed to develop defects. 


The bi-sulphite solution is manufactured by the 
vacuum, the modified tower, and the tower pro 
cesses. The vacuum system is used in connection 
with the Partington, Schenck, and Graham patents, 
and the best plant examined cost about $6,000 com 
plete. The modified tower system is used with the 
Ritter-Kelner process, and includes the pumping of 
the solution intoa series of low towers, under cover, 
filled with limestone. The author did not notice 
any particular advantage in this method over the 
vacuum process. The Mitscherlich tower method is 
partially automatic, and is certainly the most eco 
nomical. In it the sulphurous acid gas is drawn up 
into high towers, filled with limestone, by atmos 
pheric draft, and therein meets water trickling 
through the filling. The consumption of sulphur 
varies from 200 lbs. per ton ol fibre in the Mitscher 
lich patent, up to nearly 600 Ibs. in the others. None 
of the others use less than 350 to 400 Lbs. 

In the mechanical preparation of the wood, all of 
the processes, except the Mitscherlich, use chips ; 
this one exception is dises cut from the log and 
1 ins. deep. There is a waste of 10 per cent. in saw 
dust in cutting these discs, but Prof. MiTscHERLICH 
claims that the output is a better fibre than when 
chips are used. In the “cooking” of these chips 
or discs of wood, the “‘ quick’ and the “ slow” pro 
cesses are used, the terms applying to the time con 
sumed. The quick process is not patented and 
requires a strong solution of the calcic bi-sulphite, a 
high pressure, a short time, and yields a smal! pro 
duct. The slow process is the Mitscherlich patent, 
and demands a weak liquor, low pressure, and a 
long time, but yields from four to eight times 
greater product. The author thought the latter 
process was the most logical and precise. In this 





* Abstract of paper read by Capt. O. E. MICHAELIS, 
U.38. A,, at Annual Convention of Am, Soc. C. E., June 
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Mitscherlich process the cooking is done by steam 
pipes, or indirect heat ; in the others by direct heat, 


or the condensation of steam. 


The author then pointed out the defects in the 
handling of the German process, and believed that, 
with American business management and engineer- 
ing skill, the process can be much simplified, and 
the cost of output much reduced. The process is 
actually an American invention, taken up and 
made commercially effective by German improve- 
ments upon the method, and these can be again 
improved upon by Americans. A wide field for the 
creation of practically a new industry is here 
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the Conemaugh, four miles above Johnstown. Its 
length is 901 ft., span 20 ft., and the clear height is 
19 ft. as shown in the cuts here reproduced from Mr. 
RoBERTs’ publication. At each end a length of 150 
ft. was arched with cut stone. It cost about $37,500 
and is remarkable as being the first railroad tunnel 
in the United States. Although long abandoned as a 
line of traffic, the handsome proportions and sub- 
stantial masonry of this tunnel bear witness to-day 
both of the good taste and thoroughness of its 
builders. 

Incline No. 1 commenced at theend of this tun- 
nel, and our general view shows in the foreground 
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As the Whitsuntide holiday made it necessary to post- 
pone the reception to be given in the Guildhall at 
London until the 13th inst., it was arranged that mem 
bers could pass the time by selecting one of the three 
itineraries to interesting works in England and Wales. 
Your correspondent improved this interval by visiting 
the principal harbor of Ireland, and hence left the 
party at Queenstown, a natural harbor enclosed be- 
tween two headlands and well fortified. 

It was here that we gained our first experience of the 
British railway plat, and although it has been so fre- 
quently described, a few reflections thereon may be of 
service to ourcclleagues in the profession. The “‘way’ 
at stations, is always sunken from 2 to 3 feet below the 


n Pd a 


as: 


The First Railroad Tunnel in America; built in 1832, on the Allegheny Portage Railroad. (From a Photograph.) 


pointed out, one that will demand a supply of 
American engineers trained in its manipulations. 
The paper concluded with an outline of the chem- 
istry of the sulphite-fibre industry. 


The First Railroad Tunnel in America, 


We here illustrate from a photograph the Alle- 
gheny Portage tunnel referred to in our article of 
ast week on the Johnstown disaster. From the in- 


teresting ‘‘ Reminiscences” of the first railroad over 


‘9’ 
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Section of Tunnel Arch. 


the Allegheny mountain, read before the Pennsylva- 
nia Historical Society, by SoLoMoN W. ROBERTS, 
C. E., we learn that this Portage road was com- 


menced in 1831 and was opened as a public highway 
in 1834. 


This tunnel was driven in 1831-32 through a spur 
of the Allegheny mountain at the Staple bend of 


the remains of the pit of the hoisting engines used 
in this connection. Beyond the tunnel for sore dis- 
tance the old roadbed of the Portage road still re- 
mains, with its stone blocks in place, but of course 
minus the rails. 


The American Engineers in Europe, 


We have received from Prof. L. M. Haupt, of the 
University of Pennsylvania, the following interest- 


The Portage Tunnel; built in 


ing notes of the trip to June 14 of those members of 
the American Society of Civil Engineers who are 
now abroad : 


The visiting American engineers via 8.‘8. City of 
New York arrived off Queenstown at 4.30 P. M., June 5 
(ship’s time), and while most of the party proceeded to 
Liverpool a few took the lighter for the Irish port. 


platforms, the ties are generally treated and spaced 
about 3 ft.apart; the rails are 67 lbs.T section,and gener- 
ally in 21ft lengths. The old form of cast-iron shoe or 
chair supports the rail at each tie. The joints are 
suspended and formed of asimple pair of fish-plates 
16 ins. long, fastened with four bolts. The ballast is 
coarse gravel and the road bed firm. 

As to the rolling stock, the vans are subdivided into 
from three to five compartments each containing two 
seats placed transversely: the firstand second class 
upholstered, third not. The ventilation is secured by 


Facade of Tunnel. Span 20 ft. 
1832 


lowering the glass in the door by a strap, as in the old 
stage coach. The earsare lighted by lanterns inserted 
in sockets through the roof. These are withdrawn in 
the morning by a gard and handed down by means of 
a long pole held by an uttendant on the ground. In 
passing through the frequent tunnels, there is no 
light in the train, and cases of assault are not infre- 
quent. Only last week a murder and suicide occurred 
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There is supposed to be a cord passing along the top 
outer edge of the train. and while the pulleys for it are 
there, the cord itself is generally absent. The cars 
measure 7 ft. 7 ins. across. and each compartment 
will seat 10 persons, making from 30 to 50 to the van. 
As the three classes must be provided for; some of the 
vans are overcrowded while others are emptv- The 
inability to puss through the train causes considerable 
delay, since all tickets must be examined, punched and 
collected by guards at the stations, and in this way the 
great advantage gained by having ro grade crossings, 
und thus being able to make time, is virtually lost. No 
“eonveniences” exist for passengers en route. The 
only apparent advantage of this form of curriageis the 
ability to empty a train quickly. The “rule of the 
road” is to the left both for railway and street traffic. 


The start is made by the ringing of a hand bell; 
then a whistle from the guard, who waves a green 
flag, followed by blasts from the engine, and the train 
pulls out. Through the courtesy of a locomotive en- 
gineer from the Pacific Coast now visiting his father- 
land, an opportunity was given to ride in the cab and 
note the special features of the passenger engine. 
The mostimportant was a sliding decor for the Sire-box. 
It was so arranged that by moving a lever right or left 
the two halves of the dise covering the port could be 
opened or closed. When tightly closed, the smoke is- 
suing from the stack was black and full of cinder from 
the soft coal used, but when partially opened to admit 
air over the grate, the comoustion was more complete. 
The cabs are of sheet-iron and all the working parts 
are within or beneath the engine, which had crank 
axles, although this is by no means the common form. 
The speed made between stations on a down graije was 
65 miles per hour taken by stop watch. 


There are trequent overhead crossings spanned by 
skew bridges built on Buck’s system, or modifications 
thereof. Names of stations, sometimes paved with 
colored psbbles on the slopes, make an attractive fea- 
ture. 

The cars are warmed in winter by long pans filled 
with hot water and changed by the guards at stations. 
How well this works in practice we were not in- 
formed. 

The station arrangements ars complicated by having 
at least two sete of rooms for restaurants, waiting and 
“booking,” one for first, the other for second and third 
class. As the reads almost invariably enter the cities 
on the “high level,” a ramp or incline is often used 
instead of steps as being fur safer. 


The sleeper is arranged so that two compartments 
open into a transverse aisle. Each compartment con- 
tains two couches (no upper berth), a commode, racks 
and a lamp in the roof with a cap to screen the light- 
The door bolts on the inside, so it cannot be opened by 
the conductor or guard. For a family of more than 
two this must be a very unsatisfactory arrangement, 
especially where there are young children. At this 
rate the capacity of a car would be about 12, while for 
very little mora dead load it could be doubled. There 
were n> lavatories in the section. 


Attbis writing your correspondent has visited Cork, 
Dublin, Belfast, Glasgow, Edinburgh, Newcastle-on- 
Tyne, Sunderland and London, and thus far has seen 
no pavements sv poor or so dirty as those of our prin- 
cipal American cities. There are many having steep 
grades where tram-stones are laid for the brake-shoe 
to slide upon. Belgian is most frequent, though 
wood, asphalt and macadam arecommon. The tram- 
rails are a great improvement on our center and side- 
bearing rails. They are girders having a groove in the 
head whbich guides the flange of the wheel. There 
seemed to be but the one form in use. A cable was be- 
ing laid in Edinboro’ to overcome the steep gradients. 
The yoke is much lighter and simpler than those used 
in the United States. The trench between is made of 
concrete. 


On June 7 and 8 a number of engineers visited 
the Manchester Ship Canal, and commenced with 
an examination of the great docks which will form 
the terminus at the Manchester end. They will 
have an area of 114 acres in water space and 152 
acres of dock room. The London Standard, of 
oo 10, well describes what was here seen, as fol- 

ows: 


The quays of five basins on the one side are 
being built in the ground, the walls being of con- 
crete up to the fender course, which is of hard stone. 
Next comes several feet of blue-faced bricks, and 
then a coping of three feet of Welsh granite—a total 
height of 37 ft. Thepe qnave are 120 ft. in breadth, 
with water spaces of 150 ft between them. On the 
opposite side are three other ships’ sidings of ~~ 
capacity. The first locks k the water of this 
terminal section at its pi evel. The contract- 
ors’ work done in this section is already very large 
although it does not — upon the surface. But 
it will not be long before the excavation of the 
earth between the waterways will show the extent 
of the progress already made. 


As a eae along the contractors’ railway was 
proceeded with, the gigantic character of the under- 
taking, and the energy with which it is being carried 
out, became more and more apparent. Enormous 
earth gashes have been made in every one of the ten 
sections into which the whole canal is divided. In 
the second section, there is an example of the capa- 
bility of the extension of the canal for local pur- 
poses in the increase ot its width to 170 ft. for a dis- 
tance of three miles between Manchester and Barton, 
whereby a tier of shipping can be moored along 
wharves on the Salford side out of the way 
of the ordinary ship traffic proceeding along 
the canal. At rton, where there are also locks 
and sluices, the course of the Ship canal is crossed 
by the Bridgewater canal. The height of this canal 
above the Ship canal not being sufficient to permit 
of the passage of masted vessels, its general con- 
tinuity will be maintained by a swinging aqueduct. 
Ordinarily this aqueduct will be in position, aud 
barges will pass along it without impediment, but 
for the passage of ships along the canal the ends of 
the aqueduct will be closed, and it will be then 
swung aside and replaced without any loss of water. 
About three miles further on, there is another set of 
locks at Irlam, which completes the third section of 
the ship canal. The fourth section is formed by the 
locks at Latchford, and thence past Warrington 
to itsdebouchure there is a clean run of level water. 


The course of the canai trom Manchester to 
Latchford is a constant succession of cuts across 
the sinuosities of the rivers Irwell and Mersey. The 
interferences of the Ship canal with five existing 
lines or railways was also one of the original en- 
gineering difficulties. Thisis to be overcome by 
raising the railway bridges to the clear height of 
75 ft. above the canal. Some — will still have 
to strike topmasts to pass under these bridges. At 
Warrington a large dock will be made at right 
angles to the canal. From Latchford the canal 
passes in a straight line to Runcorn. Thence ihe 
Ship canal makes a sharp bend to the left past 
Weston Point. From the Frodsham side of the 
Weaver, the Ship canal proceeds to the right to 
Eastham, where it will terminate in gigantic en 
trance locks, The railway sidings and roads into 
the various excavations—mapny already cut for miles 
in length and excavated almost to their full depth 
—exceed 200 miles in length. Gigantic steam 
navvies and other appliances for excavation are at 
work, and 15,000 men are employed. When com- 
pleted, the Manchester Ship canal will be prac 
tically one long dock 35 a in length, from the 
Cheshire side of the estuary of the Mersey. 


Leaving the canal works, the party proceeded to 
Chester, and thence on the following morning were 
taken by special train over the extension line of the 
Manchester, Sheffield & Lincolnshire Railway to 
Connah’s Quay, where they were received by Sir 
EDWARD WATKIN, and shown the new swing bridge 
over the Dee, the span covered by which is the long- 
est, by 36 ft., over any navigable river in the United 
Kingdom, The width of the river at the aeetes is 
480 1t.; and the large swing opening will give a free 

e of 140 ft. in width. The length of the swing- 
ing girder of the bridge is 287 ft., and the width at 
the center 32ft. Two fixed spans of 120 ft. each, 
complete the crossing of the river. The swing 
bridge is wholly constructed of steel, the weight 
thus being only850tons. The pivot on which it works 
is a solid ball joint, and the ends of the lines of rails 
on the reclosing of the bridge after opening, are 
brought into exact contact automatically, so that 
the trains may safely run over the joints. Hy- 
draulic power, at 700 lbs. pressure, is ee 10r 
the working of the swing bridge, which may be 
opened or closed in 40 seconds. ‘This bridge is, in 
connection with a short line, constructed to join the 
Cambrian railways at Ellesmere, and will form 
a new route from Swansea, Merthyr, and ofher 
large centers in South Wales, to the Mersey and to 
Manchester, as well as on to the Lancashire and 
Yorkshire and Northeastern districts. 


THE VISIT OF AMERICAN ENGINEERS to England is 
thus outlined in Engineering of June 14: Last week 
220 American engineers, accompanied by 50 ladies, 
landed in Liverpool, and commenced a series of 
visits which has been arranged for them by the In- 
stitution of Civil Engineers. On Thursday they 
made an inspection of the Liverpool docks, Messrs. 
Laird’s works at Birkenhead, and the Mersey Tun- 
nel, and in the evening attended a reception given 
in their honor by the mayor. On the following 
day the greater part of them traveled to Crewe, 
where they were entertained by the London & 
Northwestern Railway Company, and afterwards 
went over the works. Smaller parties went to the 
Midland Company’s works at Derby and the Lan- 
cashire & Yorkshire Company’s works at Horwich. 
In the evening all met in Manchester, where they 
were received by the mayors of that city and of Sal- 
ford, Oldham, and Stocknort before dining in the 
City Hall. 

From Saturday, June 8, to last Wednesday, the 
party dispersed themselves through England, visit- 
ing the lakes, North Wales, Derbyshire, Warwick- 
shire, or whatever district attracted them, and as- 
sembled in London on Wednesday evening. Yes- 

erday was a field day. At 10 a. M. the visitors 


attended choral service at Westminster Abbey ; at 
11 A. M. they met in Henry VII.’s chapel to hear an 
address from the dean, Dr. Bradley, on the sacred 
and historical associations of the Abbey; at noon 
they inspected the Houses of Parliament. A formai 
reception took place at 3 Pp. M. at the Institution of 
Civil Engineers, followed at 3.30 by the presentation 
of an address by the President, Sir JoHN Goopr, 
K. C. M. G. 

In the evening there was a dinner at the Guild- 
hall, kindly lent by the Lord Mayor for the occa 
sion. Next Thursday, June 20, the American visi 
tors leave for Paris, and in the meantime a very ex 
tensive programme of excursions has been arranged 
for them. To-day there are two alternative excur 
sions down the river, and in addition most of the 
riverside works are open to inspection to those who 
do not care to undertake either complete trip. On 
Saturday a portion of the party will go to Windsor, 
while others will attend a performance of ‘‘ Mid 
summer Night’s Dream” in the grounds of Copped 
Hall, Totterridge. In the evening Lord BRASSEY 
will give a reception. On Sunday places will be re 
served for the visitors in some of the leading 
churches and chapels. Monday will be devoted to 
seeing the palaces in London and to attending a 
garden party given by the Baroness Burdett-Coutts 
On Tuesday there will be two excursions up the 
river, both ending at Hampton Court. Wednesday 
will be divided between the various railway ware 
houses in the city, the London and Southwark Sub 
way, the London Electric Supply Corporation's 
works at Deptford, and the Flower Show in Re 
gent’s Park. In Paris an equally extended and 
attractive programme has been arranged. 


The South Forks Dam Failure from an 
English Standpoint, 


Writing to the Times on the Conemaugh dam, Mr 
RUSSEL AITKEN says: It was a stone dam that gave 
way,and it seems to have been solidly built, for it is 
stated that the unbroken mass of masonry, when forced 
outwards, reared 30 ft. into the air, thus showing that it 
turned on its outer edge as on a hinge and fell into the 
valley. It is difficult to say what was the cause of the 
disaster, unless one saw the drawings and the nature of 
the work itself, It was not until 25 years ago that the 
late Mr. Froupe showed how such structures should be 
calculated. The French engineers made elaborate cal- 
culations, but they discarded them when they came to do 
the work, and trusted more to the judgment of how the 
design looked when drawn out on paper. In fact, they 
trusted to their engineering instinct as to what would 
stand and what would not, and with one exception they 
were right. In 1869, when in India, I pointed out tha, 
the Poonah masonry reservoir dam calculation was 
founded on incorrect data, but here again the calcula 
tions were put on one side and the practical instinct used 
to make the dam strong enough; the mortar with 
which the masonry was built was not strong enough. 
When it was filled it was found that the dam had bent 
outwards % of an inch, so the dam has never been filled 
within 10 ft. of its intended high-water level.” 

Unfortunately for Mr. AITKEN’s theories, we 
must doubt his bottom facts. But we should be 
sorry also to live below a dam constructed in ac- 
cordance with French “instinct” as here de- 
scribed. 


A 48-IN. WATER MAIN WAS LOWERED lately as fol 
lows by Mr. DExTER BRACKET, to the Boston Water 
Department: This main was 1,800 ft. long and had 
been previously raised from 0 to 18 ft, in 1886, as de 
scribed in ENGINEERING NEws of Jan. 23, 1886. In 
1888 it became necessary to lower this same pipe a 
short distance, and to avoid the expense of the tres 
tle work and lifting screws previously used, the ex 
pedient was adopted of excavating to the depth of 
the pipe over its whole length and then cutting a, 
cross trench under each pipe. In this trench a 
blocking of 2in. plank was set at the proposed 
lower grade and the earth was then excavated and; 
the pipe allowed to slowly settle on the blocks.’ 
The pipe was not broken or emptied, and though 
the gates were closed at the ends asa precaution, 
Mr. BRACKETT thought that it might have been 
safely used during the lowering process. The time 
occupied in lowering 1,000 ft. and redriving joints 
was about 8 hours. 

THE CAIRO BRIDGE across the Ohio will probably 
be ready for traffic before Dec. 31 next, the time set 
in the contract. The long approach is being pushed 
in the shape of a timber trestle, which is later to be 
filled in with earth. 
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CORRESPONDENCE. 


Sounding Apparatus. 


Crry or CAMBRIDGE, Mass., June 4, 1889. 
To THE EpitorR oF ENGINEERING NEwS: 





Seeing some inquiry and correspondence in regard to 
boring, Sounding, ete.,in your journal lately, I take the 
liberty of sending you the enclosed sketch of sounding- 
rod and cross-bar as designed by me last year, and in 
use at this office since then, It has given very good sat- 
isfaction. 

The rod itself is of a seamless, cold-drawn, steel tub- 
ing, 4-in. exterior diameter, '4-in. thick, in sections 8 ft, 
in length. The sections are joined by having one end 
plugged with a steel plug, with thread cut so as to screw 
into corresponding thread in end of the other sections. 
A smooth surface is thus presented throughout the whole 
length of the rod 

This tubing-rod I could only obtain of J. S. Long Sons 
& Co., of New York, and while it issomewhat expensive, 
it is well adapted for the purpose, being light, stiff, and 


struck me, and I dropped on my knees and with my hands 
constructed a map in retievo with the sandy loam, There 
were two marked objects in front of us, two volcanic 
buttes several miles west of camp, between which we 
had passed, asI knew from having fixed them “in my 
mind’s eye’ by looking backward, on our journey 
out. Pointing to these, I insisted that our camp was 
in that direction, and referred to my dirt map- 
LEREVEUX shook his head contemptuously, and pointed 
to another butte much farther off, and in a differ- 
ent direction, and said good naturedly, ** You d——n fool, 
camp is beyond yon butte some ten miles.” The party 
started off under LEREVEUX’s lead,and I witha companion 
flanked off in the true direction, and shortly reached 
the two buttes and our old trail. We signaled this fact, 
and the party changed course, and followed us. LERE- 
voux was a little chopfallen at his mistake, for if we had 
foliowed his guidance our goal would have been missed 
widely, and as it was very cold, and we were on quarter 
rations, it would have been an uncomfortable night for 
us, 

After this wefrecuently constructed dirt maps in dis- 
cussing our inspection views on the “lay of the land”— 


TOP VIEW OF CROSS BAR. 





"POD POINT 


convenient for assistants to carry on cars and as re- 
quired in city work. 

The rod has three points, either one of which may be 
screwed to the end of the rod as shown,--one a blunt 
point for testing bottom, one a long point for going 
through crust, etc., and one with “ pod” for bringing 
up samples of soil. 

The cross-bar for working the rod is forged as shown. 
It is attached to the rod by means of a movable block 
of hardened steel, on one face of which (next to the rod) 
are cut teeth or threads, and which is set by a wedge 
attached to the bar with a small chain. The movable 
block is kept from falling out by a pin moving in a slot 
cutin the back of cross-bar. 

When the bar is placed on the rod, a smart tap on the 
wedge from a wrench, hammer, or stone, sets the whole 
thing firmly together, and when through, a smart tap 
from below loosens it as readily. Yours, 

L. M. Hastinos, City Engineer. 


** Dirt Maps.”’ 
CHARLESTON, W. VA., June 13, 1889, 
To THE EprtorR OF ENGINEERING NEwS:— 


Referring to the article in ENGINEERING News of 
June 1, on “ Making Dirt Maps,”’ by the natives of Upper 
Burmah, and which characterizes that method as a “ new 
diversion invented” by one of the Englishmen present, 
after being “struck with a bright idea,” I would re- 
spectfully claim priority for this invention or bright 
idea, whichever it may be, 

In 1853-4, the writer accompanied the expedition for 
the exploration of a route for a Pacific Railroad from the 
Mississippi to California along the 35th parallel, under 
the auspices of the War Department and commanded by 
the late Gen. A. W. WHIPPLE, then a lieutenant in U. 8. 
Topographical Engr. Corps. 

At Albuquerque, ANTOINE LEREVEUX, of Taos, an old 
trapper, was engaged as guide. It was the custom, after 
our expedition passed the San Francisco mountain, to 
organize small scouting parties from time to time, to 
explore ahead for a wagon road. We left “New Year's 
Spring,”’ our camping place January 1, 1854, on the 2d or 
3d, on our first scout, accompanied by pack mules in 
charge of DON MANUEL SEBASTIENO SAAVEDRA, a pom- 
pous, ambitious New Mexican, whoclaimed to be of pure 
Castilian strain. LeReEvevux, Lieut. WHIPPLE, and my- 
self were of the party. We‘ fetched a compass ” around 
a considerable territory ahead of camp, occupying some 
en or twelve days. 

On this first trip a friendly dispute arose as to the bee-. 
line to camp, some fifteen or twenty miles away by esti- 
mate,on the last day’s march; LEREVEV<X insisting on one 
course and I another, and Lieut, WHIPPLE inclined to 
LEREVEUX'Ss opinion as being an old experienced voy- 
ageur. We dismounted fora parley, and the bright idea 





LONG POINT 


BLUNT POINT. 


then a terra incognita—we were exploring. Dirt maps 
you will perceive are an American invention. 

This Don Manuel SEBASTIANO SAAVADRA was the occa- 
sion of the naming of the cafion Diabolo, It was in this 
wise. 

We started at night on a bee-line from the Little Col- 
orado river across the plain toward the south side of 
San Francisco mountain. The snow was falling in large 
feathery flakes, obscuring the view, and the moon gave 
brilliant light, ijuminating the snow. The Don and my- 
self were in advance of the train, he expatiating on the 
renown of the SAAV.2DRAS of old Spain, and after sev- 
eral hours’ ride our mules came toa stand-still, and so 
suddenly as to come near pitching us over their heads ; 
** Diabolo!” exclaimed the astonished Don as he discov- 
ered a yawning abyss before us. “That’s the name of 
this cafion,’’ remarked I, and noted it down for the map, 

ALBERT H. CAMPBELL. 


The Rainfall at Richmond, 


RICHMOND, VA., June 10, 1889. 


To THE EpiToR OF ENGINEERING NEWS:— 
The rain gauge which is kept at our shops, just outside 
of Richmond, gives the following record : 


1872, 8.64 ins. during March, April and May. 


73 14.48 
74 12.38 “. Ad “ ~ 
7 11.38 “ - oe “7 
76° 8.59 7 “- “ “ 
vod 8.54 - - oe - 
78 10,95 oo “ ae 7 
7 1.2 ~ a) * 7 
1880 7.83 “ “ - hd 
81 7.93 “ - “ “ 
R 8.60 a7 o a “ 
8 10.16 “ . “1 
R4 8.51 “ “ “ “ 
R5 9.16 . ad - -“ 
* 86 16.038 “* oy ry ry 
87 8.79 - “ - 7 
a8 12.88 “. “ “” ~ 
1889 24.55 * - “ os 


The average precipitation for the whole period is 
10.92 ins; for 1889, 24.55 ins., during this period tbe spring 
rainfall of 1889 exceeded the average about 125 per cent., 
and was 8.52 ins. more than any previous record for 
17 years. Before the recent disastrous storm, it had 
nearly doubled the average, and that dewnpour was 4.15 
ins. in about 36 hours; culminating in 2.85 ins. in about 
7 hours. That a deluge resulted is not surprising. 

Very truly yours. 
E. T. D. MYERS, Gen, Supt. 


{The storm was in every respect a phenomenal 
one, as these records clearly bring out. We trust it 
will be thoroughly reviewed by the Signal Service 
for the benefit of engineers and the public generally.] 


Carbonized Cement Pipe. 


MILWAUKEE, Wis., June 10, 1889. 
To TRE Ep1tror OF ENGINEERING NEWS:— 

Can you or any of your readers inform me regarding 
the durability of cement pipe “ that has been carbonized 
in tight kilns from six to twelve days”—a process now 
used by the makers of such pipe? 

Would not the pipe be better and more durable if it 
were not carbonized in this manner? Is not the process 
of induration, present and future, arrested by corboniza- 
tion in kilns? It appears quite reasonable that if cement 
pipe when freshly made is put intoa kiln, and heated 
from six to twelve days, it must come out an inert 
substance, in which all future chemical action is dead 
and future induration of the pipe impossible. To me the 
process suggests the baking of bread, or dough, betore it 
has risen. 

The white efflorescence which appears on all good con- 
crete, masonry, and brickwork shows the chemical 
action which the mass is undergoing in the work of in- 
duration ; this eftioresence I have not seen on carbonized 
cement pipe, henve the doubt of any benefit derived 
from its carbonization, 

MUNICIPAL. 

[We must leave this question to be answered by 
the experience of users of carbonized cement pipe. 
The point raised is whether the action of heat 
combined with certain gases, and applied during 
six or twelve days, does or does not leave the pipe in 
as hard a state as if it had been buried in moist 
earth for the same number of years.—Ep. ENG. 
NEWs.] 


' The Cambria Co, Geological Survey Map. 


Pennsylvania R, R. Office, 
PHILADELP BIA, June 19, 1889, 
Tu THE EDITOR OF ENGINBERING NEWS: 

In the last issue of your paper you say that the Geo- 
logical Survey of Pennsylvania have never issued a map 
of Cambria County. I desire to correct you in this, 
and herewith enclose you a map issued by them and 
printed on white paper especially for us, and in return 
for information we furnished them, : 

This map, along the line of the Pennsylvania R. R., is 
based, and in fact copied, from a fine topographical map 
in our possession made in 1850 of the whole region em- 
braced in the Conemaugh Valley, and on the eastern 
slope of the mountains down to Altoona and Hollidays- 
burg. I regret that I did not send you this map when I 
wrote to you last. It has never been colored, but the 
dotted lines show the outcrop of the coal. 

I am not sure that this map has been issued publicly ; 
I think perhaps it bas not, and in that respect your state- 
ment is correct, Yours truly, 


Sam’. REA. 


{We take it all back, as far as the existence of the 
map is concerned, for the one sent is an excellent 
map, and for it we return our thanks. We would 
have been glad to have had it suoner, but as the map 
we published agrees with it in every particular, no 
harm is done. We made our statement on the 
authority of.the official list of published maps of 
the Pennsylvania Geological Survey.—Ep. EnG. 
NEWSs.], 


Causes of Low Joints; Correction. 


Boston, Mass., May 31, 1889. 
To THE EpIToR oF ENGINEERING NEws:— 

In your issue of the 11th inst. which has just overtaken 
me here, you have reproduced a cut of rail, from Stahl 
und Eisen, of May, 1886, which is a reproduction of a cut 
op my track inspection diagrams, to illustrate how rails, 
very low at the joints, were injured by passing trains, The 
cut, first published on the diagrams of 1882, has since 
been used for illustration until 1887. A large number 
of engineers from abroad have sent for diagrams, 
and the cut has been obtained from some of them. I 
send by this mail diagrams containing the cut, viz. No. 6. 
I would call your attention to cut No. 1, from the Balti- 
more & Obio R. R, condensed diagrams for 1888, illustrat- 
ing a rail which was low at the joints a few years since, 
but, by a much higher standard of track, the “cutting 
out” has been largely checked. They use a joint tie but 
a short angle bar, and from their high standard of track 
obtain excellent results. Cut No. 7 is a representation of 
many of these rails after 5 years of service. There is 
some wear of the angle plates, but as long as the defiec- 
tion of the joints is only about \& in.im 10 ft.,the rail ends 
do not cut out much faster than the other portions of 
the rails. If the track is not maintained up toa high 
standard, I have found thy joints to become low with the 
three-tie angle: but the rate is not as fast as with the 
suspended angie ber. Yours truly, 

P. B. Dopey, 
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[We now recall that the admirable illustration of 
the effects of bad joints to which Mr. DUDLEY refers 
did appear first in some of his diagrams, and we 
owe him an apology for having credited it to Stahl 
und Eisen, where we found it. The. interesting 
diagrams which he forwards with his letter are sep- 
arately reproduced.—Ep. ENG. NEws.} 

The Largest Artificial Reservoir in the 
United States. 
CuBa, N. Y., June 17, 1889, 
To THE EDITOR OF ENGINEERING NEWS :— 

Please inform your readers what is the largest artificial 
jake in the United States, People here claim the old 
canai reservoir here to be the largest. Is it true? 

Respectfully 
A SUBSCRIBER, 

[As to the Cuba reservoir, a correspondent of 
the Albany Evening Post says that the plans on 
file in the State Engineer’s office show a flooded area 
of 605 acres, not 1,200 and 2,000acres as commonly 
reported in the daily press. As built in.1851 this 
dam was 51.5 ft. high with a flooded area of 400 
acres, but it was raised in 1868-71 to 65 ft., and its 
area would of course be increased probably to the 
dimensions above given. As to the other great arti- 
ficial reservoirs, we cannot positively say which one 
is the largest in the United States. The largest ones 
are probably on the Pacific coast. The Caleveras 
reservoir has a dam 183 ft. high with a capacity of 
30,351 million gallons; and a moderate estimate 
would give this reservoir an area of over 1,200 
acres. The Walnut Grove reservoir in Arizona cov- 
ers 1,000 acres; it has a dam 110 ft.high, and the Co- 
chituate lake, on the Boston, Mass.,water-works,has 
an area of 800 acres. The Croton lake on the New 
York supply covers 400 acres. If any of our readers 
know of greater artificial reservoirs of water, we 
would be glad to hear from them.—Eb. ENG. NEws.]} 





Notes, Queries and Answers. 


UNDERGROUND SURVEYING.—A correspondent in He- 
lena, Mont., asks for the best treatise on underground 
surveying. We can give a list of books on the subject: 
we should like to know from experienced mining en- 
gineers which book they consider the best. Prompt in- 
formation is requested. 

A CLAY PUDDLER, of 500 cu. yds. capacity per day, 
is inquired for by a correspondent, and also the address 
of firms manufacturing such puddlers. We must con- 
fess we do not know of any such puddlers, and send the 
query out among our readers in the hope that it may 
catch the eye of some one better informed. 


NoTE.—We have received from Mr. CHaAs. A. 
STOES a letter replying to that of Gen. Supt. 
ABBOTT, of the Canadian Pacific Railway, which 
appeared in our issue of June 8, Mr. ABBOTT’s letter 
having been in reply to an earlier one of Mr. STOEs. 
As the question under discussion is merely a per- 
sonal one, in regard to which we have now pub- 
lished one statement on each side, we cannot give 
space to any further discussion of the matter, and 
cannot attempt to give the matter such further 
consideration as to either form or express any 
opinion cther than that we have already ex- 
pressed. We may state that Mr. SToks in his later 
communication adheres to the substance of his 
former one; and we will only add further that the 
C. P. R. snow sheds and glance fences are a suffi- 
ciently great success to warrant distributing a con- 
siderabie share of credit among a number of persons. 


Light and Heat by the Decomposition of 
Water by Electricity. 


In an article on water-gas and its applications, 
by MAX GEITEL, published in a recent number of 
Glaser’s Annalen;, is a short historical notice on 
the decomposition of water by means of electricity, 
which is condensed as follows: 

When a galvanic current is passed through water, 
hydrogen is liberated at the negative pole, and oxy- 
gen at the positive pole, andin the proportion of 
1to 2. This method of obtaining hydrogen, first 
tried by NICHOLSON and CARLISLE, in the year 1800, 
has been often attempted since, but without real 
success, by GILLARD in 1849,and H. M. PAtse, of 
Worcester, Mass.,in 1850. In 1860-61 the method of 
the Belgian Abbi Novet for obteining illuminating 
gas, based op the electrical decomposition of water, 





Elements of Weather in the United States of most interest to Engineers, for the month of 


TEMPERATU RE. 
Degrees Fah. 








May, 1889. 


WIND VELOCITY PRECIPITATION. 
Rain and meited snow. 
Inches. 





Miles per hour. | is 
STATIONS. ‘ | Direc- 
tion at Heaviest | No 
Average | Max. | Min. | Range. Average. | Max. | feof poral inat | rainy 
Max. Vel. , 7 
—_——_ ei oe hours days 
NORTHERN CITIES, 

Northfield, Vt. cals 56.9 9 3 59 6.7 5 N 2.48 1.65 10 
Portland, Me 4.8 we 37 55 7.4 25 w 2.65 143 a 
New York City. szatees 6.0 87 ot 7 7.4 35 NW 3.25 091 ll 
1, 61.6 oo 37 58 5.0 23 Ww 6.45 2.98 4 
Chicago, Ill.. ai M7 RA o8 52 13.1 48 N 5.38 142 4 
Omaha, Neb ' 61.6 oT) 37 5 9.9 40 s 2.67 1.13 ll 
St. Paul, Minn es | 55.4 M4 38 51 7.6 38 SE 2 86 1.26 Ww 
Duluth, Minn aedan 48.9 78 2 46 68 a NE 2.05 0.79 8 
Bismarck, Dak sai le saa &2.4 sl 2 59 | 10.2 42 s 3.35 1.33 13 

Average ‘ | 56.3 8.7 3.9 62.8 8.2 36.2 3.46 1.43 11.7 

SOUTHERN CITIES. 

Washington City aie 64.0 93 39 i 7.0 » NW 10.69 2 98 13 
Louisville, Ky..... eae 63.4 90 37 58 6.1 3l w 5.26 20 14 
ASS SS eee 62.8 90 2 48 11.7 38 S&N 3.80 om 1! 
Savannah, Ga........ . 71.4 6 yw 46 6.2 2 w 0.35 0.25 4 
Leavenworth, Kan..... &.8 xo aT 52 8.5 6 s 9 9% 2.51 15 
Jacksonville, Fla 72.7 m4 a» 44 5.7 4 Wes 0.51 0.36 3 
Chattanooga, Tenn er 65.2 91 41 yw 5.2 DNWEW 4.50 2.75 Ww 
New Orleans, La. ase 73.8 9 Be 36 8.0 4Sw& NW 117 0.42 5 
Memphis, Tenn 68.2 9 47 43 6.4 2» NW 1.48 1.18 0 
Palestine, Tex... ar 70.8 aS 45 40 6.7 40 Ww 3.47 24 7 

Average..... | 67.5 M11 44.5 46.6 7.2 28 4.12 1.68 05 

WESTERN CITIES. 

Helena, Mont... tae 52.8 80 31 49 6.0 36 NW 2.20 0.78 2 
Port Angeles, Wash..... | Not yet received. 
San Francisco, Cal OLS 88 48 40 | WO Bw Ww | O17 1.29 i 
Salt Lake City, Utah. 59.8 87 ot 53 | 6.6 36 Se SE 2.% 1.06 7 
Denvg, Col....... 54.0 83 R 5l 6.2 45 NW 3.44 2.08 12 
Yuma, Ariz ean vaibacd 77.0 107 OD 57 8.1 42 w 0 0 0 
Santa Fé, N, Mex..... 56.7 80 2 48 8.8 37 Ww 0.15 0.13 4 

AVOFABC. ....... os ccees 59.5 87.5 37.8 499.7 | 7.6 38.0 1 0.89 7.7 








created quite a sensation in Paris, where it was 
brought forward*by one SHEPPARD. 

The essential part of the process, which was kert 
secret, was said to consist in a certain preparation 
which was able to modify the water to be decom- 
posed in such a manner that the gas developed 
could be non-explosive. The gas was said, accord- 
ing toan analysis by HOLMEs, to contain 12 parts 
oxygen and 82 parts hydrogen. 

MOIGNO, who in his Cosmos mentioned a pros- 
pectus published by SHEPPARD in the Literary Ga- 
zette, remarked that the secret must simply be that 
a substance is added to the water which seizes 
upon the oxygen as it is released by the action of 
the electric current. What is produced is then 
hydrogen, which is combined with carbon and then 
burned. In this gas there is a very small propor- 
tion of oxygen, } part by weight, 1}, part by volume, 
so that an explosion cannot take place. 

MoiGno found his conjectures verified when pres- 
ent at an exhibition of this so-called “‘ electric gas,” 
and wrote abuut it as follows: 


‘‘ The facts are exactly as we had conjectured. The 
apparatus is an electro-magnetic machine provided 
with 7 induction coils; the water to be decomposed 
is contained in 7 small glass flasks, in which the 
electrodes lead from these flasks to a single tube 
through which the gas flows, to be collected in a 
gasometer. The whole secret consists in this, that 
there is added to the water a substance as yet un- 
known, which absorbs (to a great extent) the oxy- 
gen as it is liberated, and at the same time facili- 
tates the decomposition ef the water, so that the 
gasometer contains principally only hydrogen gas. 
which is carburretted by a suitable hydrocarbon, 
The odd feature of the experiment consists in 
the fact that the power of a man can ina given 
time produce as much carburretted bydrogen gas as 
is necessary fot supplying 7 ordinary burners dur- 
ing the same space of time. This is certainly very 
intexesting: but to the supplanting of coal gas by 
the so-called ‘electric gas’ is an immense stride.” 


‘vhe matter came, moreover, to the notice of the 
Kmperor NAPOLEON III, and experiments were 
made in his presence. 1,000 cu. ft. of this gas were 
said to cost 12 cts.; the secret preparation cost per 
1,000 cu. ft. gas,icts. But this “electric gas” was 
soon forzotten. 

The article closes by stating that this extended 
notice of the production of hydrogen by electrolysis 


of water is given in the hope that scientists may see 
in it a means for the production of light and heat, 
and that, with our great advance of the last few 
years in electric science, it may contain possibilities 
now even undreamed of. 


THE WEEMS ELECTRO AUTOMATIC TRANSIT Co., of 
Baltimore, Md., has issued a statement of which the 
following is an abstract: The company was organ 
ized on Feb. 13, 1888, for the purpose of developing a 
system of transporting mails, express matter, etc., 
by an electric railway running at great speed, as 
patented by Mr. DAvipG. WEEMs. An experimental 
line, covering a circuit of two miles, has been con 
structed at Laurel Station, B. & O. R. R. On this 
line there are 29 changes of grade, and one about 
108 ft. per mile. The motor car run on this track is 
2)¢ ft. square and 18 ft long, wedge-shaped in front 
with the point of the wedge below the axis of the 
car to assist in holding the car to the rail, at high 
speed. All wheels and electrical appliances are 
Placed within the car to reduce atmospheric fri: 
tion. The road is 24 ins. gauge, and is estimated to 
cost $5,000 per mile. It would be elevated as a rule 


The motive power is electricity supplied to three 
Sprague motors, aggregating 60 H. P., inthe leading 
car through the medium of a third rail of copper 
above the line of cars. The first trial for speed 
made showed one mile per minute. The report 
states that ‘‘with important improvements added 
through more recent experiments we expect to 
make a speed of from four to five miles a minute 
on a commercial line.’’ Two miles per minute are 
said to have been made. JULIAN J. CHISOLM is 
president, and Mr. WEEMs isthe general manager 
of the company. 


~ 


THe CONNECTICUT GRADE CROSSINGS number 
1,215, as before mentioned in this journal, and the 
estimated cost of removing them is $20,638,627, or 
an average of about $17,000 each, though one cross-i 
ing iu Hartford will require an expenditure of at 
least $300,000. As there are 1,013 miles of railway in 
the State, owned by ten different companies, the 
proposed bill only requires a change in about 12 
crossings per annum, and at this rate 100 years will 
be required to eliminate all the present grade cross- 
ings in the State, This may be ealled a beginning, 
but it is slow, 
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Tue press of matter from the various engi- 
neering conventions must be our apology for 
cutting down our illustrated matter this week, 
and also for deferring until our next issue the 
continuation of the report on railway wheels 
and rails by the committee of the American 
Society of Civil Engineers and considerable 
correspondence. 


° 


As noted in our news columns last week, a 
somewhat curious correspondence has taken 
place between Consulting Engineer CHurcH 
and the Construction Committee of the new 
Jroton Aqueduct Board. Both sides of the 
correspondence may fairly be said to be cu- 
rious. The committee on its part resolved 
that ‘the work yet to be done consists in the 
main in making provision for a plentiful sup- 
ply of water,’’ to run through the new aque- 
duct tunnel, which is now substantially com- 
pleted, ‘“‘ involving the location of reservoirs 
and the construction of extensive dams ior 
restraining the natural flow of water,’’ and 
that therefore the services of a consulting en- 
gineer were no longer required. Mr. Cuurcu, 
on his part, objects to both the committee’s 
preamble and the committee’s conclusions 
and states, ‘‘ with all respect for the commit- 
tee, but under a sense of public duty,’ and 
with evident force and truth, ‘‘that the pre- 
amble (above quoted) states the strongest 
possible grounds for continuing the office of 
consulting engineer.’’ If the services of a 
consulting engineer were ever desirable and 
useful, they are certainly likely to be as 
useful in the delicate work which remains to 
be done as in the simpleif gigantic work of 
driving a 30-mile tunnel. Mr. Caurcna, how- 
ever, does not confine his argument to the im- 
personal one of whether or not a consulting 
engineer is as desirable now as ever, as to 
which he is on impregnable ground, but he 
adds that the above quoted préamble states 
also the strongest possible grounds for ‘“‘ con- 
tinuing with it (the office) the services of one 
who has long made a special study of this 
part of the problem, which still remains un- 
determined,”’ i. e., himself. 


To this rather delicate, but under conceiv- 
able circumstances which may now exist, per- 
sonal plea, Mr. CuourcH adds the following 
strictly technical plea, which, we think, it will 
be the general opinion of engineers, comes at 
least from the wrong source, and unless there 
are others in a wholly disinterested position 
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who are prepared to support it, might better 
have been omitted : 

I am also compelled, by a profound sense of public duty, 
before expressing an opinion on the time and manner of 
the proposed change, to question the propriety and le- 
gality of such change, based upon a vote of the commit- 
tee or commission in which your own vote is necessary 
to constitute a majority. 

I am advised that, inasmuch as you, General, are a 
regularly commissioned officer in the service and pay of 
the United States, you are ineligible to fill the position or 
lawfully exercise the power of an aqueduct commis- 
sioner, This being so would invalidate the action of the 
Committee of Construction in regard to the resolution 
proposing the abolition of the office of consulting engi- 
neer. I would not,of course, question a majority vote, 
of which there was no legal doubt, 


We are disposed to sympathize with all 
efforts of engineers to keep their office out 
of politics, and to prevent politicians or 
others from ousting them therefrom for 
other than adequate reasons. Such conduct 
may easily spring from ‘‘a profound sense 
of public duty,’ even when the impulse to it 
is also stimulated by a certain personal in- 
terest. But Gen. Duane is not a politician, 
and he cannot rationally be supposed to be 
acting from any political motive. He is the 
last man in the world likely to be so actu- 
ated. He is an engineer officer who has 
served with distinction, and has all his life 
kept apart ex officio from politicians and 
political ways. Whatever may be the error 
of his views in regard to this particular 
question, he is prima facie, from his training, 
one of the most conspicuously fit men on the 
Board for the appointment he holds. He has 
taken and so far held the office, if we do not 
err, without any objection being raised to 
his acting therein, either by Mr. CuurcH or 
others, and the inference is strong that there 
is now no disinterested person ready to 
father and present the claim, or he would 
surely have beer chosen to doso, rather than 
to have had the claim presented by Mr. 
CuurcH himself, at a time when his judg- 
ment was so evidently likely to be biased. 

We cannot, therefore, believe that there is 
much in the legal point, now made by the 
Corporation Counsel in support of Mr. 
CuurcH, although neither our nor any engi- 
neer’s judgment on so fine a point is entitled 
to much weight; but in any case, we regret to 
see an engineer, who fills a distinguished posi- 
tion and has had a distinguished professional 
eareer, taking a view of public duty that 
leads him to raise such a point in his own 
behalf. In holding up to ridicule as unten- 
able the alleged motives for abolishing the 
office of Consulting Engineer, Mr. CuHurcu 
stands on impregnabie ground. It were far 
better if the fight were made on this issue, 
and the Commission compelled to advance 
some other and better reason, or to change 
their purpose. Resort to a weak technicality, 
as to which any engineer’s opinion is worth 
little, seems rather infra dig. professionally, 
with the further disadvantage that it is not 
likely to prove effective, but rather to create 
greater irritation. If the Aqueduct Commis- 
sion, or any other such Commission, really 
wish to make a change, they will accomplish 
their purpose, even if defeated for the mo- 
ment. If they do not really wish to make 
the change, if their purpose is not really a 
settled one, why take steps that must inevit- 
ably result in strengthening and confirming 
the purpose? All engineers will do well to 
bear these facts in mind when placed, as all 
are liable to be, in similar positions. 


The opinion of the corporation counsel 
that Gen. Duane is not lawfully an Aqueduct 
Commissioner because he was holding a 
Federal office at the time he was appointed 
does not seem to agree with the facts. Gen. 
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Duane ceased to be Chief of Engineers in the 
U. S. Army on June 30, 1888, and was then 
retired from service by reason of his age 
having reached the limit prescribed by 
statute. He was appointed an Aqueduct 
Commissioner by Mayor Hewitt on Aug. 
1, 1888, one month after his retirement from 
the Federal service; and, with all due re- 
spect to the legal opinion given, it would 
seem to us guite as proper to debar every 
pensioned soldier from a similar service as 
to question the present rights of Gen. Duane. 
He holds no Federal office now, and did not 
at the time of his appointment; the retired 
pay he receives is actually a pension earned 
by faithful service under the Government for 
a prescribed term of years, and the very fact 
that he has served these years severs his con- 
nection with the army and creates a vacancy 
in his grade. Under the ruling of the cor- 
poration counsel here given, every official act 
of Gen. JoHN Newton, as Commissioner of 
Public Works, was also questionable, for he 
was likewise a retired officer of like grade with 
Gen. Duane. The present strong opposition to 
General Duane base their hopes on a decision 
of Chief Justice MiLuer in the case of TYLER 
vs. the United States.,in which it was held 
that as a retired officer still drew the pay and 
wore the uniform of the army and was still 
subject to the rules and articles of war, he 
must, therefore, be still held to be a part of 
the army. ‘The act of 1888, constituting the 
present Commission, only intended to except 
such offices as were likely to interfere with 
the duties of a Commissioner and General 
Dvane’s very slight connection with{the,mili- 
tary service can certainly not interfere. But as 
this matter is,now involved in politics, we fear 
that common sense interpretations of the law 
will have little weight with men who want an 
office to fill. 


In view of the proposed expenditure of 
millions in repaving portions of this city, the 
advice of Mayor Grant, that the subway coin- 
pany should lay all their conduits before the 
new pavement is laid, is good and sound, 
The one thing to be regretted is that the 
same advice cannot be ‘made to apply to 
other underground appliances as_ well. 
Steam heating pipes, down town, and the 
pipes of new and old gas companies up town, 
are more troublesome even than electric wire 
conduits in continual breaking of the street 
surface; though the time that will elapse be- 
fcre the rather flimsily constructed electric 
conduits will enter upon their ‘‘ age of tinker- 
ing’ is stilla matter of serious doubt. The 
new pavement is badly needed, and there 
is hardly time now to properly discuss the 
question of substantially built and adequate 
subways before proceeding to spend the 
$3,000,000 lately appropriated. But it is not 
too late to commence investigating the 
proper method to be followed before another 
appropriation is due. Present practice is 
frightfully extravagant, and its continu- 
ance means a never-ending series of appro- 
priations, with little or no permanent improve- 
ment on the present condition of gur streets. 
Engineers, better than any other class of 
citizens, appreciate the fact, that permanent 
relief in this direction means an “ extrava- 
gant ’”’ outlay of cash on the part of the city, 
and that perfect relief means practically a 
thorough ripping-out of the entire system of 
sewers and pipes and conduits of all classes 
that now so thickly underly the business 
portion of our city,jand their rearrangement 
on some systematic, all-embracing plan. Of 
course, this would cost a vast sum of money; 
but the work so done would be for genera- 
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tions, and not for very short periods only, as 
is the effect of present practice. Once well 
done, the annual saving in paving and repairs 
on a well-laid street surface would pay good 
interest on the original investment, to say 
nothing of the increase in comfort, conveni- 
ence, and better sanitary conditions to all the 
citizens of this vast metropolls. Proper sub- 
ways, carrying sewers, water and gas mains, 
electric wires, etc., must come some day, and 
now is the time to formulate plans and find 
out how it could best be done and what it 
will cost. If the multitude of their daily 
duties will prevent the engineers now in the 
city’s employ from devoting to this end the 
proper amount of time, let a commission be 
appointed of the most experienced engineers 
the land can supply. The latter is certainly 
the best plan in this case; for the work will 
require the highest order of engineering 
talent, ard to pluck order from prevailing 
chaos will demand long experience and the 
most careful study. It is a task that will, in 
its preliminary study, require a large expendi- 
ture of both time and money, but it is worth 
all that will cost, and it cannot be com- 
menced too soon. Until well-digested plans 
and estimates of cost are available, it is idle 
to discuss the matter at all; but with these 
data at hand, we firmly believe that common 
wisdom and a proper regard for the expendi- 
ture of public money would very soon lead 
to a radical reform, simply as a matter of 
better economy and an increased regard for 
the comfort of the public. 

Tue Chicago & Alton Railroad Company 
has given notice that it will withdraw from 
membership in the Interstate Railway Asso- 
ciation on July 15. The company was at first 
reluctant to join the Association, and has 
recently made complaint that it was being 
seriously injured by the unlawful competition 
of other members of the Association. It has 
disagreed with the Wabash over passenger 
traffic between Chicago & Kansas City. It 
has petitioned to be allowed to reduce its 
lumber rates to meet the competition of 
Northwestern roads. It has accused the Chi- 
cago, Milwaukee & St. Paul of stealing its 
live-stock traffic by secret cut rates, and 
though the St. Paul company has affirmed its 
intention to abide by the decision of the Board 
of Arbitrators of the Association, and turn 
over to the Alton Company all but two train 
loads per week of its live-stock traffic, the 
Alton declares that the cut rates still continue 
and that it gets no more traffic than before. 


Whether the charge of the Alton against its 
various competitors is true or false, the fact 
is evident that the company’s managers are 
loth to be bound by the restrictions of traffic 
associations of any sort, and are anxious to 
push the war of competition to the bitter end, 
and let the fittest survive. In the present 
state of affairs in the West, the adoption of 
such a policy by a company of the Alton’s 
importance and influence may lead to the 
gravest results. If the other companies suc- 
ceed in keeping their organization intact, and 
are forced to compete with the Alton on Mis- 
souri river rates, the inevitable result will be 
the disruption of rates all through the South- 
west. If, on the other hand, the Association 
fails to maintain its organization, the result 
will of course be far worse. Strong pressure 
will doubtless be brought upon the Alton 
managers to induce them to reconsider their 
action; but unless the company’s heaviest 
stockholders make some move, which is not 
likely, the withdrawal will probably be ad- 
hered to. 

Should this season witness a repetition of 
last season’s railway war, perhaps in an aggra- 


vated form, the results in the stoppage of new 
construction and permanent improvements, 
the forced paring down of operating ex- 
penses, and the reduction in the forces em- 
ployed and the wages paid, will seriously 
affect railway interests of every class. The 
action of the Alton must be deeply and uni- 
versally regretted. 





Not more than two or three months ago 
Mayor Grant, of this city, very properly re- 
fused a concession of land at Battery Park for 
the better working of the Manhattan elevated 
system, though few or no surface privileges 
were to be interfered with: and at that time 
he put himself upon record as _ inalterably 
opposed to any curtailment of the city’s 
parks. Yet he now as earnestly advocates 
the blocking up of the more important City 
Hall Park by a new municipal building six or 
eight stories high and covering about one and 
one-quarter acres of grass plot. This is not 
consistent. If an elevated structure would 
deprive citizens of park privileges and ob- 
struct their light and general traffic, this 
high building will certainly be more objec- 
tionable from a similar standpoint. We want 
the new buildings badly, and other sites al- 
ready built upon would answer quite as well. 
But to locate them upon the park is to de- 
stroy forever just that much more air space 
in an already curtailed area. Parks are 
too scarce in lower New York to permit of 
their confiscation by either private corpora- 
tions or city authorities, and the ‘‘ comfort 
and privileges ”’ of the public, that were used 
as an argument against the one, should be 
quite as valid in the present case. There is 
no sentiment about this thing, for the park 
has other parts to play than that of giving 
shelter and rest to the ‘‘ weary workman or 
footsore tramp,’’ humane as both of these 
uses may be. It rests the eye, and is an unde- 
finable but actual comfort to every one who 
passes it, and is just that much of mother 
earth in our busy city that still retains a sem- 
blance of its native covering and is free from 
brick and mortar. It is well called **a breath- 
ing spot,’’ and such it should remain, despite 
the arguments of Mayor Grant and his 
friends. The true value of what is left of the 
City Hall Park cannot be measured in dol- 
lars, and it is faulty public policy to build 
here simplv to save the expenditure of dollars 
on another site that should more properly be 
secured, and so utilized that it would rather 
add somewhat to our elbow room and city 
adornment, than to take from the little we 
have remaining. 


Tue excellent paper of the Hon. Wm. J. Mc- 
ALPINE, elsewhere printed in this issue, is an 
especially timely contribution, coming as it 
does when the daily press of the country is 
filled with nonsense concerning the security 
of ‘“‘dirt dams” as a type. Mr. McALPINE 
clearly shows, what every engineer who has 
studied the subject properly already knows, 
that correctly designed, honestly built, and 
well maintained earthen dams are under cer- 
tain circumstances the safest of all structures 
for impounding water; and that the destruc- 
tion at South Fork was due to causes alto- 
gether outside of the fact that the dam was 
built of earth. The one lesson of real value to 
be learned from the disaster in the Cone- 
maugh valley is the extreme importance of 
having all such structures, whether of earth, 
wood, or masonry, at once carefully examined 
by competent men, wherever these dams now 
exist. And such examination sbonld be 
coupled with legal powers to compe) repairs 
where such repairs wquld make the structure 
perfectlyjsafe, or to drain ;thejreservoir and 




























































cut the dam where its original design is so 
faulty as to be beyond repair, if any such dams 
really exist, or if long neglect has left them in 
this condition. The present publie concern 
for the general safety of dams, while in most 
cases groundless, is a healthy sign of an 
awakening interestin a matter too long neg- 
lected; and if the public can be kept awake 
long enough to rouse up our legislatures to 
the importance of formulating really effective 
laws bearing upon the proper design, con- 
struction, and care of dams in general, the lives 
sacrificed at Johnstown will not 
sacrificed altogether in vain. 


have been 


THE prospectus of the Congo Company for 
its proposed African railway is a wide depart- 
ure from similar documents, particularly in 
its methods of fixing rates. Prospective re- 
ceipts and profits are figured on the basis of 
present traffic with men as carriers, and it is 
estimated that the minimum gross receipts 
must equal the amount now paid for trans 
porting freight and passengers through the 
eataract region. In other words, a ton of 
freight will cost $200, and one passenger $100, 
or 38 cts. per mile, for the distance covered by 
this road. It is evident that there is little 
fear of competition, and commerce wiil be 
made to pay for the advantages of civilization. 
But, on the other hand, commerce pays no 
more fer the greater advantages, and without 
these provisions the road could not be made 
self-supporting. It is a development plan, 
and about the only one adapted to the condi- 
tions 


Ditcussions at the Master Mechanics’ 
Convention, 


Another pleasant and successful conven- 
tion of the American Railway Master Me- 
chanies’ Association has come and gone, and 
left the members refreshed, it is to be hoped, 
by their brief vacation from duty, and per- 
haps equipped with some new ideas to put 
into practice during the coming year. 

The subjects discussed at the meeting just 
closed were none of them, perhaps, of trans- 
cendent importance; yet in another view of 
the case there is hardly a detail of construc- 
tion under our Master Mechanics’ direction, 
in the last analysis, that is not intimately 
concerned with safety as well with 
economy is, and in that view of the case, no 
detail can be considered trivial. 

The scheme which the Asscciation has 
adopted, of having committees appointed one 
year previous to the meeting on each of the 
subjects for discussion, seems in this case to 
work very well; and the reports of most of the 
committees contained matter of much value. 
This was especially the case where their 
efforts to obtain information by means 
of circular letters had been in some degree 
successful. 

If one may judge by the tone of the. discus- 
sions, however, these committee reports are 
hardly appreciated at their proper worth by 
the members. It is always difficult for a man 
of mature age and long experience to accept 
new statements and principles conflicting 
with his long established opinions, so it is 
not at all strange that this should be true. 
Most of the reports did of necessity recom- 
mend changes ip ordinary practice, but the 
ideas they contain are on that account es- 
pecially valuable, provided it is clearly shown 
that these changes are in the line of pro- 
gress. 

The variation between the tone of the com- 
miztee’s report and that of the discussion 
upon it was especially noticeable in the case 
of driving and engine truck boxes. The com- 
mittee, Messrs. BocnHanay, CLoup, and Boon, 
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are men whose experience and position en- 
titles their recommendations to respect. 
They reported in favor of a solid box of com- 
position metal (bronze or brass). In the 
discussion, the report of the committee was 
largely ignored, and the members confined 
themselves to discussing the merits and de- 
merits of the common cast-iron box with the 
‘* half moon ”’ brass, the hexagon brass, or the 
three and five gib brass, while now and then 
some would allude to the friendless cast 
steel box. Certainly, however, the discussion 
showed that these vld types of driving box 
are giving far from universal satisfaction. 
But little was said in the discussion in op- 
position to the solid composition box. Prob- 
ably the real reason why many members were 
loth to commend its use is that, in the present 
condition of railway finances, driving boxes 
of solid bronze might be regarded as too ex- 
pensive a luxury. But that this is a short- 
sighted sort of economy the following ex- 
tract from the committee’s report ought to 
show: 

The thought of the cost of the bronze or brass over 
cast-iron may at first be startling, but it is likely to 
prove economical when itis taken into consideration 
that the patterns can be made lighter than for cast- 
iron, the slotting out for bearing and fitting of same 
saved, the planing, boring and fitting will cost no 
more than cast-iron, and the box will wear until worn 
through at the top, or so light as to be unsafe, the loss 
from wear of bearing will be no greater, and tbere will 
be a saving of tightening up old and fitting new bear- 
ings. 

When the box is finally worn cut, the credit for scrap 
will make a considerable reduction on cost of new box. 
The objection might be urged that in case of a hot 
journal the box might be ruined; extreme cases like 
this rarely oceur. 

But the committee could have put the case 
even stronger. The fact is that the chief cost 
of the bronze box is the material, and this, 
once purchased, can be used over and over 
again. The real cost of the box, therefore, 
over the iron box is only the interest, 4 or 5 
per cent. on the first cost, and figuring on this 
basis it is easily seen how the real expense 
of the box will bear comparison with that of 
a cast-iron box. Another point not touched 
upon by the committee is the prospect for a 
reduction in prices of copper. Last year the 
price of that metal was kept up to 16 and 17 
cents by the Frerch copper syndicate. This 
year prices are down to 12 and 13 cents, and 
prospects are that it will go lower. 

Doubtless much of the trouble with composi- 
tion boxes which has sometimes been experi- 
enced has been due to the use of an alloy 
wrongly proportioned or improperly handled. 
Well-made gun-metal bronze is one of the 
toughest and most durable metals used in en- 
gineering. But carelessness in handling, the 
use of an impure metal, ora slight error in 
proportioning may greatly impair the value 
of the product. 

One of the most important subjects taken up 
by the convention was that of driver-brakes 
According to the report, the Westinghouse 
and American Brake companies have sup- 
plied about 11,300 sets of driver brakes. The 
Eames company stated that its apparatus 
was in use on 364 different roads and the Beals 
company has 55 sets in use. Now, estimating 
from the figures in ‘* Poor’s Manual, ”’ there are 
about 30,000 locomotives in use in the United 
States, and making all allowances each way 
(for the Le Chatelier brake, number of brakes 
worn out, etc.) it seems pretty certain that 
not over half the locomotives inthe United 
States are equipped with brakes. Oonsider 
first the question of economy only. It was 
pretty conclusively shown that with some of 
the styles of tire dressing brake-shoes now in 
use, the mileage which a locomotive could 
run before she would have to go toshop to 
have jber tires turned down was increased 
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by a large percentage over engines not so 
equipped. But an engine does not have to 
stay in the shop a very long time to have the 
loss of her service, the cost of tire turning, 
etc., eat up the interest on first cost and the 
cost of maintenance ona set of brake equip- 
ment, to say nothing of the fact that with 
most roads the loss of the engine’s services 
amounts to considerably more than merely 
the interest on her cost while she lies idle. 

It is thus seen that, from motives of direct 
economy alone, the use of driver brakes 
should become universal, and the secondary 
economy, which comes through the additional 
safety of trains so equipped, is great enough 
to set all doubts aside. 

The report of the committee on the closely 
related subject of tires hardly presents suffi- 
cient data to determine whether a thick ora 
thin tire is the cheaperinthelongrun. And 
their conclusion in favor of a 3-inch tire will 
hardly change many opinions already set- 
tled. With their conclusion that for an engine 
tire the very best quality of steel isin the 
long run the most economical, every one must 
generally agree. 

Four of the committee reports referred to 
the boiler and its details. The question of 
double-riveting the mud ring can be trusted 
to take care of itself, especially with the 
rapid introduction of engines with fire boxes 
above the frames; for not many men are 
going to mend frequent leaks in that awk- 
ward spot without taking some means of pre- 
venting them. The matter of a better boiler 
covering than the old wood lagging is a sub- 
ject which should properly be agitated. It 
is indeed true that in proportion to the 
amount of steam generated, the locomotive 
boiler probably loses as little from external 
radiation as any type of boiler, even the 
stationary boilers protected by brickwork, 
Nevertheless there is a very large loss of heat 
whtich it is possible to avoid; and it seems 
very probable that the newer forms of non- 
combustible and non-conducting protection 
will effect economy enough to well repay 
their increased first cost. 


The questions of increased water space 
around the heating surface and of the pro- 
portions of grate and flue area, especially the 
former, were very well handled by the commit- 
tees who had them in charge. Their recom- 
mendation that the water space should be 
widened seems to meet with general approba- 
tion, and itis to be hoped that the reduction 
of grate area will not be allowed to stand in 
the way. It is almost a pity, however, that 
the closely related matter of circulation 
plates was not within the direct scope of the 
committee’s inquiry and was only referred tu 
by them. 

The work attempted by the committee on 
the proportions of grate and flue area was 
most excellent: but the very meagre replies 
received to their circular (owing, doubtless, 
to the fact that few master mechanics have 
such records of the performance of their 
boilers as to be able to answer the question) 
prevent their report from definitely settling 
any question. Enough data were given, how- 
ever, to point with considerable emphasis to 
the economy of intense combustion on a small 
grate surface,—a fact which is still too little 
understood. 

We have referred to the fact that too little 
attention is paid to the reports of these com- 
mittees. It is supposed that the practice of 
reading the printed papers at the convention 
is designed to call the attention to them of 
all the members of the convention. But if 
this be so, it largely fails of its object. The 
reform urged by several members, that the 
printed reports be read only by title, would. 
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give much more time for discussion and would 
make the meetings more interesting. If it 
were possible to issue the printed reports of 
committees a fortnight before the convention, 
it would give members a chance to study the 
reports in which they were interested, to dis. 
cuss them and collect new facts before their 
departure, and they would come into the con- 
vention ‘‘cocked and primed’”’ to support 
their view of the case. It was urged as a 
fatal objection to this plan that when reports 
are issued in this way,-they find their way in- 
to print beforethe convention meets. But 
this seems to be a benefit rather than an 
injury. The more widely the conclusions of 
these committees and the subjects discussed 
are made known, the greater will be the in- 
terest felt in them. This, however, is a minor 
point. The main fact is that a thoroughly 
good technical paper is not nearly so interest- 
ing as a lively personal discussion of the 
same subject, and it is to give room for more 
of the latter that the former ought to be 
pinned down. 


Gould’s Specitications for Dams and 
Reservoirs, 





By a mere coincidence, which we trust may 
lead to fortunate results to all concerned, we 
follow the record of the most fearful of 
all dam disasters by an advertisement, in 
another column, of the publication ofa form of 
contract and specifications for the building of 
dams and reservoirs, which, if followed, 
would go far to prevent such awful vccur- 
rences. ‘They have been prepared by Mr. E. 
SHERMAN GouLp, M. Am. Soc. C. E. Consulting 
Engincer of the Scranton Gas and Water Co. 
and formerly Assistant Engineer, Department 
of Public Works, New York City, and are pub- 
lished by us in his behalf. We may add, 
however, that they are not merely a set of 
specifications. A form of proposal, and a 
complete contract, printed with the proper 
blank spaces, is also provided, so that, for a 
large class of hydraulic work, the specifica- 
tion can be used, just as it stands, for pro- 
posals and contract as well, by merely filling 
out the blanks fer the letting of work. This 
will not only save a great deal of labor in 
writing and transcribing, but also avoid cleri- 
cal errors and secure uniformity. 


The form of these papers is the same, with a 
few necessary changes, as that used by Mr. 
GouLp in the letting and building of the large 
storage reservoirs which he is now construct- 
ing for the Scranton Gas and Water Co. at 
Dunnings, Pa., one of which is already com- 
pleted and filled. The class of dam directly 
contemplated by the specifications is of the 
very generally used type (the dam which has 
just failed was of this type) which consists of 
@ masonry center wall and spillway and an 
earthen embankment, such as is fully de- 
scribed in Mr. Govuxp’s revised edition of 
Jacob’s ‘Storage Reservoirs ;’”’ * but by modi- 
fications they can be used for other types. 


As no other specifications for this kind of 
work are in press, it is hoped that the publica- 
tion of aset which has been already success- 
fully acted upon may prove of timely use 
to the builders of water-works. As regards 
the legal forms and agreements adopted, 
those embraced in the standard forms used by 
the Department of Public Works of the city of 
New York have been closely followed, 
being considered among the best and most 
carefully prepared models extant; so modi- 
fied, however, as torender them more applica- 
ble to general us. 


” Arth J B. A. Revised and extended 
ye Shoriaan Gould. Veo Nostrane’s Solence Series, 
0. 6, Prige 5) cts, e 
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The San Diego Flume. 


The great San Diego flume, recently completed, 
js described from a popular and commercial rather 
than an engineering standpoint in the Golden Era, 
San Diego, Cal. From this article the fol- 
lowing general statements can be gleaned concern- 
ing this work: A company was organized on May 
97, 1886, to bring water from the high mountains 
east of San Diego to supply the urgent demands of 
a domestic supply and to irrigate the rich valley and 
tablelands around this city. The credit of the 
original conception of this scheme is given to Mr- 
T. S. VAN DYKE. 

The head of the system is in the Cuyamaca moun- 
tains, nearly 5,000 ft. above the sea. Here a reser- 
voir is formed by adam 35 ft. high and 720 ft. long, 
impounding about 3,740 million galls. of water and 
covering 900 acres. From the reservoir the water 
passes down a rocky ravine about 12 miies to the 
San Diego river, and just below this point of junc- 
ture with the river is a dam of solid masonry diver- 
ting the stream into the flume through regulating 
gates. This dam is 400 ft. long and 35 ft. high, and 
cost $36,000. Behind this dam is another lake of 
considerable dimensions. 

From the head-gates to the reservoir, 8 miles from 
the city of San Diego and 630 ft. above the city, isa 
distance of 3534 miles. This is the length of the 
flume proper. This flume is 6 ft. wide and 4 ft. 
high and is built of clear redwood plank 2 ins. 
thick. At present but one tier of side planks is 
used, making the height 16 ins. The full capacity 
of this tlume is 5,000 miner’s ins. daily, or 65,000,000 
galls., a quantity sufficient to irrigate 100,000 acres. 
The trestle work on this flume line is very substan- 
tially built, and the Los Coches trestle, one of the 
largest, is 65 ft. high in the deepest part of the 
valley and 1,774 ft. long; the Sweetwater trestle 1s 
81 ft. high and 1,264 ft. long, and many others as- 
sume very considerable proportions. The total 
number of trestles is 315. The gradient through- 
out is 4 ft. 9 in. per mile. In addition to the 
trestles a number of tunnels had to be driven, 6 ft. 
square, or arched where the rock was bad. The 
longest tunnels are: Laukersheim, 1,900 ft.; Los 
Coches, 313 ft.; El Monte, 290 ft.; Cape Horn, 700 ft.; 
South Fork, 200 ft.: Anderton, 270 ft.; and Sand 
creek 430 ft. long. 

Besides supplying the city of San Diego, through 
the distribution system of the Coronado Water Co., 
this water is to be utilized for irrigation purposes, 
the surplus supply being sufficient for 40,000 acres. 
The present wacer-shed under control is set down at 
150 sq. miles, and other storage reservoirs will be 
constructed as the need arises. One of these sites, 
near the La Mesa tract owned by the company, will 
impound 760,000,000 galls. of water, and the other 
has a capacity of 1,250,000,000 galls. The San Diego 
Flume Co. as originally organized had the rights 
of Van Dyke & Robinson transferred to Messrs. A. 
W. HAWLEY, G. F. Jupson, T. S. VAN DYKE, GEo. 
D. CoPpELAND, W. E. RosBinson, and W. H. SoMERs. 
The vice-president and manager, who immediately 
supervised the work, was Mr. W. H. Ferry, and L. 
F. DOOLITTLE is the Secretary. 


The Poetsch Freezing Process at the Houssa 
Colliery in Belgium, 


From an abstract made for the Institution of 
Civil Engineers of an article inthe Bulletin dela 
Société de V Industrie Minerale, Vol. IL. p. 21, we 
learn the following concerning the late sinking of 
shaft No. 8 of the Houssa colliery in Belgium, by 
the Poetsch freezing process. This shaft was 13 ft. 
in clear diameter and had been sunk and lined in 
the ordinary way to a depth of 195 ft. At this point 
the bottom burst up, and gave vent to a very wet 
quicksand, which rose about 20 ft. in the shaft, and 
finally brought the water to within 82 ft. of the top. 
Soundings showed that, including the 20 ft. in the 
shaft, a stratum of quicksand 62 ft. thick had 
to be pierced before reaching solid ground. 

By the advice of Mr. Parscu, the shaft was 
plugged with solid concrete resting on the sand, 
and above this it was chambered out about 3 ft. on 
all sides. In this annular space about the shaft 
proper 18 6-in. freezing tubes were sunk about 10 ft. 
into the carboniferous strata below. The inner 





tube was 2 ins. and the connection made for circula- 
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ting the freezing mixture in the usual manner, No 
attempt was made to keep out the water during the 
freezing, though the upper ends of the pipes were 
carefully lagged to prevent the absorption of heat. 
Owing to the inefficiency of the freezing apparatus, 
it was fully one year from 1886 before sinking could 
be resumed. 

A shaft 11 ft. square was finally sunk through 
the cement plug and the frozen quicksand down to 
the solid. This was done by three gangs of four 
men each working in six-hour shifts. But the 
hardness of the material was so great that the sink- 
ing only averaged 18 ins. per day, as all the work 
was done by pick and drill. No blasting was per- 
mitted through fear of breaking the freezing tubes 
and shattering the frozen casing around the shaft, 
which had an estimated thickness of 10 ft. An at- 
tempt to thaw out the core by a steam-jet was soon 
abandoned, as it was cumbrous and hard to work, 
and produced a soft mud into which the workmen 
sank to their knees. Work was actually retarded 
by it. The artificial rock was so firm that timbers 
and scaffolding were safely carried on brackets 
carved out of the frozen ground itself. 

At a depth of 255 ft. the square shaft was enlarged 
for the reception of three curbs, one of wood and 
two of iron, from which an inner lining of cast iron, 
13 ft. in clear diameter, and 1% ins. thick, was carried 
up and backed by 10 ins. of concrete. Ordinary ce- 
ment was found to set perfectly, as the freezing had 
no injurious effect upon it. An admixture of sea 
salt was tried, but found to be unnecessary. 

The freezing was done on the Carré principle, with 
a solution of ammoniacal salt of 29° Baumé, a den- 
sity of 0.88, and a strength of 36 per cent., used under 
a pressure of 10 atmospheres. The liquid circulating 
in the freezing tubes was a solution of chloride of 
calcium of 21° Baumé, containing 23 per cent. of 
anhydrous chloride of calcium, congealing at + 7° 
Fahr. The degree of cold of the return current was 
+ 14° Fahr., that of the frozen ground, + 18° Fahr., 
and that of the air at the bottom of the shaft, 
warmed by the lamps and the breath of the work- 
men, was + 31° Fabr. 


PERSONAL. 


Mr. J. S. DUNNING has been appointed City Engi- 
neer of Aurora, Ill. 


Mr. G. W. DENCH, Superintendent of the Central 
Ontario, bas resigned. Mr. RoBERT FRASER succeeds 
him. is 

Mr. S. B. ADAMs has been appointed Division 
Superintendent of the Pullman Palace Car Co., with 
headquarters at Indianapolis. 


Mr. C. W. SMITH, late Vice-President of the 
Atchison, Topeka & Santa Fé, is to be the Genera! Man- 
ager of the Toledo, St. Louis & Kansas City Ry. 


Mr. G. M. BEAcH, late General Manager of the 
Cieveland, Columbus, Cincinnati & Indianapolis road, 
hus been appointed General Manager of the Chicago & 
Atlantic, with headquarters at Chicago. 


Mr. GEORGE W. McNULTY, M. Am. Svc. C. E., 
has been appointed one of the Trustees of the Brooklyn 
Bridge. Mr. McNuLty was one of the engineers in the 
original construction of the bridge. 


Mr. GEORGE C. SMITH, who has been secretary to 
8. H. H. Cuapgk, First Vice-President of the Missouri 
Pacific Railway Co., has been promoted to be Assistant 
to the First Vice-President. He has been in the service 
of the Missouri Pacific system sinee 1881. 


Mr. H. COLLBRAN, of the Colorado Midland, has 
been appointed Assistant General Manager in addition 
to his duties as Traffic Manager. The office of Assistant 
General Manager will be at Colorado Springs and the 
traffic office will remain at Denver. 


Mr. ALBERT FINK, Chairman of the Executive 
Committee of the Trunk Lines Association, has re- 


signed on account of ill health. The resignation takes 
effect July 10. 


Mr. R. MARBLE, City Engineer of Columbus, O., 
has heen appointed by the mayor for another year, and 
the appointment was unanimously confirmed by coun- 
eil, 

THE NICARAGUA CANAL STOCKHOLDERS, at their 
annual meeting in Denver, Col., elected the following 
directors for the ensuing year: 

A. O. Cueney,H.C. Tayxon, A. P. Cueney, R. StuRais, 
E. Hotsroox, J. W. Mrier, A. T. Hepars, A. 8. Hoyt, 
K.A. Lancattex, J. P. SHavagExegsy, W. L. Soort, 
and Dante. Jeryens. 
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Mr. JAMES HOWELL has been re#lected President 
of the Board of Trustees for the Brooklyn Bridge with 
$5,000 salary. 


Messrs. WHEELER & PARKs, Civil Engineers, of 
Boston, Mass., have removed to an office in the Fiske 
Building, 89 State St., Boston. Mr. Jonn H. CHAPMAN, 
Architect, is in the same office. 


Mr. J. T. HARRAHAN, General Manager of the 
Chesapeake & Ohio, is reported as having his territory 
extended to include the Consolidated Cleveland, Colum 
bus, Cincinnati & Indianapolis and Cincinnati, Indian 
apolis, St. Louis & Chicago roads 


JoHN LATROBE BATEMAN, one of the old school 
of English engineers, diced June 10. Mr. BATEMAN, 
F. R. 8S. S.L.. F. R. G. S., F. G. 8S. and D. L., ete,, was 
born in 1810 near Halifax, England, and commenced the 
practice of civil engineering in Manchester in ISS, He 
was especially famous in connection with water.works 
construction, the most important being the Loch Ka 
trine works for the supply of Glasgow and the Longden- 
dale works for Manchester. He was also the engineer of 
the water supply and sewerage of Buenos Ayres, Con- 
sulting Engineer to the Clyde Navigation Trust, for the 
large graving dock at Halifax, N.S., and a multitude of 
other important engineering improvements. 


JOHN Quincy ADAMS, ASA FRENCH, and Hoska 
KiNGMAN were appointed on June 2%, by Gov, Amgs, of 
Massachusetts, Metropolitan Sewerage Commissioners, 
with a salary of $3,000each. Ali of these men are law 
yers, and it is reported, that the civil engineer was inten- 
tionally left out of the commission, because it was feared 
that the presence of an expert in the board would be 
likely to produce friction, by an indeavor to force bis 
own plans upon his fellow members. To which the 
answer might be made, that these plans would doubtless, 
be better than any formulated by lawyers, as far as the 
purpose of the commission is concerned 


Geo. H. CAMPBELL, of Boston, was appointed a 
Railroad Commissioner by Gov. Ames, of Massachusetts, 
_on June £6. He succeeds Everett A, STEVENS, who was 
appointed by Gov. BuTLER, in 1883, and stepped into 
office from the foot-board of a locomotive. 


PUBLICATIONS RECEIVED. 


—The Thomson-Houston Electric Railway System. 
Thomson-Houston Electric Co., Boston, Mass. 

This is an interesting and nicely got up illustrated 
pamphlet, of 78 pp. relating to the electric railway sys- 
tem of this company. There are several photographic 
reproductions of views on different lines, and among 
other illustrations is one of a double-story car for Wash 
ington, D. C.; this type of car, although exclusively used 
in Europe, has not been adopted to any extent in this 
country, as the weight is so bard on the horses, but with 
electric traction they can easily be used and are very de- 
sirable during the summer. Descriptions of the system 
and particulars of the different lines are given, and the 
pamphiet is very interesting in character and appear 
ance. 

—The Stevens Indicator. Stevens Institute of Technol- 
ogy, Hoboken, N. J., April, 1889. 

The April number of the * Indicator” contains the fol- 
lowing papers: “Electric Railway Power Test,” “ Locomo- 
tive and Car Springs,” “Friction of a Sma}! Vertical 
Steam Engine,” “Momentum of Steam,” “A Mode! Elec- 
trical Manufactory,” “Inspection of Riveted Bridge 
Work,” “Cause of ‘Black Paste’ in Engines,” “Features 
of English Locomotive Practice,” ‘* The Ferry-Boat 
Bergen,” “Overhauling of a Mechanical Power.” 

—Selected Papers of the Civil Engineers’ Club of the 
University of Mlinoix. No. 3, 1888-89. : 

CONTENTS: “Rapid Computation,” C. L. CRARBS; 

“Sewage Disposal,” J. B. TSCHARNER; “Speed of Loco- 
motives,” E. M. BENSON; “Strains ina Masonry Arch,” 
Prof. 1.0, BAKER ; “ Modern Improvements in Railroads,” 
J. F. CLARKsSoN; “The Manufacture of Iron,” F. J. 
TRESISE; “Track Problems,” Prof. A. N, TALsor; 
“ Wood, Asphalt, and Stone Pavements,” R. J. Cooke; 
“Brick Pavement,” “C. H. Snyper; “U-Abutment, 
Turnouts, Strength of Mortar in Masonry,” H. DUNAWAY ; 
“ Experiments on Brick,” Prof. I, 0. BAKER 

This is a very creditable series of papers, especially ’ 
when it is considered that they are mainly the work of 
students who have yet to learn by practice that side of 
their profession which practice alone will teach. The 
paper on “ Wood, Stone, and Asphait Pavements,” by { 
Mr. Cooks, is to be commended as presenting, in a con- 
densed, and what may be called a popular form, a great 
deal of useful information regarding street paving 

—The Oficial Railway List. A complete directory of the 
officers of railways in North America, and handbook of 
useful information for railway men. Eighth annual 
number, 84 x 4% 1ns., 285 pp. neatly bound in cloth. The 
Railway Purchasing Agent Co., Chicago, Publishers; 
price $2.00. 

This is a very handsome and neatly printed volume of 
especially convenient shape for pocket use. We shall be 

better able to judge as to ite accuracy after using it for 
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reference for a few months, and though we were so un- 
fortunate as to find that the very first road we had occa- 
sion to look up, the Kansas City & Southern Railway of 
Missouri, 11! miles in length, had been omitted, we do not 
udge that omissions of such importance are at all com- 
mon. The making of an accurate railway directory is a 
work of infinite labor. The untangling of the snarl of 
corporate relations so as to give every official only under 
the name of the road over which his responsibilities ex- 
tend; and, hardly less important, the deciphering of 
handwriting only less legible than the hieroglyphics of 
the mound builders, in order that every man may have 
his name speliéd in the same way that he inherited it, ‘sa 
work which would tax the resources of a Philadelphia 
lawyer. We forbear much criticism, therefore, on this 
book, and would only suggest that without some more 
ready means of reference from the general list of names 
to the alphabetical list of roads, the former is of little 
value, while the giving of the mileage and rolling stock 
after the name of each road is a most commendable fea- 
ture which no railway directory should omit. 


— Pocket Reference Book of the Union Switch and Signal 
Uo., Swissdale, Pa, 

This is areference book of interlocking and signal- 
ing devices, and parts connected therewith, as manu- 
factured by the above company. The book is sub- 
stantially a treatise on this subject with a great pro- 
fusion of illustrations and clearly expressed descriptive 
matter. The number and the variety of appliances in 
use for insuring the safety of the travelling public, 
and made by the Union Co., can best be realized by a 
study of this reference book. It isa very useful pro- 
duction. 


~Report on the Sewerage and Sewage Disposal of 
Revere, Mass. By Frank L. Fuuuer, C. E. May, 1889. 

The disposal proposed is by water at a point about 
1,000 ft. beyond the outer end of the Great Ocean Pi«r. 
The district to be drained contains 972 houses and the 
water consumption in 1888 was 88 000,000 galls., with a 
maximum for the month of August of 11,350,000 galls, 
The sewage is to be received in a collecting basin 


100 x 31 ft., and holding 224,000 galls., and pumyed to the- 


point of distharge by an &8-in. centrifugal pump of 
15 H. P. lifting the sewage 25 ft. The estimated cost of 
the system to be at once built is $166,000, including pipe 
system, basin, pumpivg station and main discharge. 
The consulting engineer was Wm. E. McCurntock, 
C. E. 


~The Construction and Use of the Universal Hand 
Lathe made by the Brown & Sharpe Mf’g. Co., Provi 
dence, K. I. 

A treatise on the speeial make of hand lathe ot this 
compeny end aclear and well illastrated description of 
the processes possible with it. Some of these processes 
are new to the majority of machinists and are taken 
from the shop practice of the Brown & Sharpe Co. 


SOCIETY PROCEEDINGS. 


American Society of Civil Engineers. — The con- 
vention of 1889 was held at the Octagon House, Sea- 
bright, N. J., beginning June 20. The place was well 
chosen for the pleasure and comfort of the members 
and guests, and especially so on account of the facilities 
it offered for the business part of the convention. When 
held in cities, there are so many things to see and do 
that the actual business is largely neglected, and the con- 
vention is mainly a social gathering with a technical 
flavor. When held at such places as the Catskills or 
Seabright, the members are located close to the meeting 
rooms, and there being few objects of special engineer- 
ing interest to be examined or visited, there is more in- 
ducement to attend the meetings and discuss the sub- 
jects presented, There is also more sociability at such 
places, and the convention at Seabright was especially 
noticeable and pleasureabie in this respect. A Com, 
mittee on Introductions would, however, add con- 
siderably to the general comfort of newer members. 

A large number of those present went down from 
New York by the Sandy Hook route, and had an oppor- 
tunity of examining the steamship Monmouth, one of the 
finest boats on the bay and of her class. She is pro- 
pelled by twin screws, driven by a pair of triple expan- 
sion engines, and her fitting and furnishing is of the 
most elaborate character. 

A brief preliminary meeting for organization was 
held on the evening of June 20. President M. J. BecKER 
opened the meeting, and Mr. CHARLES MACDONALD 
nominated Mr. J. J, R. CRoEs as chairman of the meet- 
ings of the convention. Mr. Crogs,on taking the chair, 
made a few remarks in which he referred to the advan- 
tages likely to be derived, from a business point of view, 
from holding the convention at a place where there 
were few engineering attractions of special interest to 
draw attention away from or cause absence from the 
meetings. 

On Friday, June 21, the first regular meeting was 
opened with reasonable promptness, and the first busi- 
ness was the reading of a very valuable and interest- 
ing paper by Mr, THEODORE COOPER, on “ American 
Railroad Bridges." The paper was lengthy and mainly 
historical, beginning with the old Charles River bridge 
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at Cambridge. Mass., built in 1660, and tracing the pro- 
gress down to the present day. [We shail fully abstract 
this paper later.] He paid tribute to the skill of Tim- 
OTHY PALMER, of Newburyport, Mass., who, although 
little known as an engineer, did considerable work in 
bridge construction, including a bridge over the Schuyl- 
kill, at Philadelphia, Pa., in 1804-06. Mr. Cooper em- 
phasized the fact that in designing we must calculate 
fora train load and not for a uniform load; the engines 
will always be heavier than the cars they have to haul, 
and even if there was the same load on the cars, the 
wheels are never so close together as those ef locomo- 
tives. He referred to the three principal types of bridges, 
viz., plate girders, lattice girders, and pin-connected 
spans. In speaking of bridge failures, he stated that he 
did not know of a single case of a modern, all wrought- 
iron American railway bridge baving failed under legit- 
imate train service. Onthe same point he stated that 
such failures have no more bearing upon the relative 
merits of the different systems of their construction, 
than the failuresin other kinds of machines. He thought 
that while the competitive system in this country, 
guided by a general specification, is more apt to pro 
duce good bridges than dependence upon designs pre. 
pared by any one with limited practical knowledge, its 
best results follow when supplemented by the independ- 
ent judgment of the practical bridge engineer. Mr, 
Coorer’s views in favor of pin-connected bridges as 
against lattice bridges are well known, and, after the 
historical portion of his paper, he proceeded to explain- 
his views as to the advantages and merits of the former 
system. 

Major MICHAELIS referred to the military bridge 
building work done during the war, and suggested that 
Mr. Cooper should look up the records of this work and 
include this branch in his paper, He referred particu- 
larly to the work done by Col. W. W. Wricat, Chief 
Bridge Builder for Gen. SHERMAN, during his great 
march through Georgia. In reply to this, Mr, CooPER 
stated that he had thought of and tried this, but had been 
able to obtain but little information, as records of this 
kind of work were not kept to any extent during the 
busy times of the war, and Mr. STAUFFER, who had tried 
to procure such information for him, had not met with 
much success. Mr. SEAMAN referred to the paper pre, 
sented at the Convention of 1885, by Mr. Jas. L. WILSON, 
which has resulted in a general improvement of bridge 
specifications, and stated also that he did not think the 
term “fatigue of metal” unscientific or absurd, as has 
been claimed. 


Mr. Gro. H, THOMSON, referring to the statement by 
Mr. Cooper that lattice railway bridges exceeding 180 ft. 
span were not in existence in this country, mentioned 
two spans of 260 ft, each, as actually now and for some 
time past in existence at Bellows Falls, Vt.; also other 
spans of 193, 216, and 220 ft.; he also stated that on the 
New York Central, for 17 years past, there was about 
1,700 lin. ft. of such bridges exceeding 180 ft. span. Lat- 
tice bridges are built by a very large number of works, 
and there is a growing feeling in favor of this type of 
construction. Mr. Hoyt stated that the advocates of the 
lattice bridge did not claim it to be cheap for long spans: 
but to be safer in case of derailment than the pin- 
connected structure. He had had experience of derail- 
ments on both types, and thought a good pin-connected 
bridge equal to a riveted lattice in such case, Mr. 
CoopERr, in referring to Mr. THOMSON’s correction, stated 
that, 1n some instances, he had had great difficulty in ob- 
taining information, and that he would be glad to receive 
any corrections, that his paper may be revised and 
corrected before it goes into the Society’s Transactiors in 
complete and final shape. Mr. WATKINS, Curator of the 
Transportation Department of the National Museum at 
Washington, referred to the attempt now being made to 
start a collection of matter in regard to the history of 
American bridges, and asked for material for such a col- 
lection. There was comparatively little discussion on 
this paper of Mr. Cooper's, owing to the fact that this 
would have required consiéerable time for study, and 
the late mailing of the “advance copies” prevented 
this. 


The paper on ‘Timber Trestle Bridges for Railways,” 
by Mr. ONWARD BATES, was not presented, the author be- 
ing absent and not having had time to complete it. A 
brief paper with the same title, by Mr. C. PALMER, Engi- 
neer of Bridges and Buildings, Chicago & Northwestern 
Ry., was read, He thought sufficient attention had not 
been paid to the designing of trestles, and pointed out 
that in the South and West especially they constitute the 
majority, in some localities from three-quarters to seven- 
eighths, of all the railway structures. Much technical 
skill is not required to design an ordinary trestle, but 
good judgment is necessary, and in high trestles there 
is room for the exercise of good construction faculty. 
He referred to the difficulty the practical bridge builder 
very often has in getting the purchasing department of 
the r.ad to supply timber of proper quality. The struc- 
tures should be of ample strength ; the strin,ers espe- 
cially should be as rigid as possible, and should be com- 
posed of at least two members. He favored short 
bolsters under the stringers ; ties 6 ins. apart in the clear, 
with guard rails notched on them. In high bents the 
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outside posts should batter 2% or 3 ins. per foot, and for 
lateral solidity should be stayed every 16 ft. with 3 x 10- 
in, transverse and longitudinal girts, He disapproved 
of mortise and tenon work, and thought this practice 
now almost obsolete, 

There was no discussion on this paper, which isto be re- 
gretted, as the timber trestle \as already shown) is an 
important feature in American railway structures, and 
an exchange of opinions and descriptions of different 
practice would have been of interest and value. Mr. 
PALMER'S paper, however, had been presented as a dis. 
cussion of Mr, BATES’ paper, although complete in itse/f, 
and no advance copies had been printed. 

The next paper read was one on “Componential Trusses 
for Traveling Cranes,” by Mr. H. B. SEAMAN. The 
paper described two trusses of 87 ft. 7 ins. span, c, to ¢. 
of columns, built for special circumstances where an or- 
dinary deck girder could not be used on account of the 
necessity of leaving a headway underneath for railway 
trains. The vertical load was resolved into two compo- 
nents, horizontal and oblique, and these components 
were each carried by a separate web system. These 
web systems were united at their apex by a common 
chord, and the remaining chords were united by a verti- 
cal system. The truss had therefore the cross-section of 
arigh*-angled triangle, having three chords and three 
webs, the rail stringers being carried on the outer bot- 
tom chord. Mr. CoLLINGWooD suggested that, as the 
arrangement was so novel, the author would increase the 
value of his paper by going more into detail, and Mr. 
SEAMAN promised to,do this before the paper is printed 
in the transactions. 

At the afternoon session, the first paper read was on 
“The Sibley Bridge,” by O. CHANUTE, W. H. Brerr- 
HAUPT and JOBN F, WALLACE. This bridge was built in 
1887 at Sibley, Mo., to carry the Chicago extension ef the 
Atchison, Topeka & Santa Fé R. R. across the river. 
There are 3 channel spans of 400 ft., shorter shore spans 
anda long iron trestle approach. This paper, as well as 
the one not read on “The Van Buren Bridge,” by C. D. 
PURDON, shows the growing tendency of engineers to 
publish descriptions of their works to enable other mem- 
bers of the profession tw profit by their experience. Mr, 
Cooper, in his remarks in connection with his paper on 
bridges, had referred to the advantages derived by the 
practice of European engineering publications in pub- 
lishing full descriptionsof important bridge works, and 
the advantages of publishing details of such work will 
be readily recognized by readers of the two important 
bridge papers referred to, 


The next paper was one by Major MICHAELIS on “Lime 
Sulphite Fibre Manufacture in the United States.’ Mr. 
MICHAELIS hasrecently had occasion to investigate the 
different processes in use for the manufacture of sulphite 
fibre or pure wood cellulose, to be used instead of rag 
pulp in paper manufacture, and he gave descriptions of 
these processes, He stated that, in his opinion, the sub 
ject was a promising one, and of commercial importance, 
predicting a great future for this industry. The methods 
are in use in Europe, and imported German labor has 
been employed in this country, but he thought that 
Americans would improve upon the processes and use 
native labor. [We publish elsewhere an abstract of this 
paper. ] 

Following this came a very interesting historical pa- 
per on“ The Development of the American Rail and 
Track,” by Mr. J. E. WATKINS. He referred to the inti 
mate connection between coal, iron, and the railway in 
the early days when the increased demand for coal 
turned attention to devising improved means of trans- 
portation. On a wooden railway in existence at New- 
castle, England, in 1672, one horse could bau! 8 or 9 tons 
ofcoal. The first metal rails were of iron, cast in plates 
3 or 4 ft. long, 2 or 3 ins, wide, and 1-2 or 3-4 in. thick. 
Models of old types of rails, including the fish-bellied, 
edge and pear-shaped rails (one of the former of which | 
had a bevel joint with pin fastening passing through 
chair and rail ends), were exhibited, and descriptions 
given in order of date of other early forms of rails: 
there were also actual sections of the old Portage Railway 
rail, strap rails, the Strickland bridge rail, a Camden and 
Amboy Tf rail 7 ins. high (1849), and many interesting 
drawings. The strap rails were about 2 1-2 x 5-8 in., often 
with hand-drilled holes foi. spikes. Particular attention 
was given to the historical series of rails tried on the old 
Camden and Amboy Railway. Only strap rails could be 
rolled by our rolling mills for several years after 1825, and 
roads using edge rails had to import them from England. 
Mr. Rosert L. STEVENS, President and Chief Engineer of 
the Camden & Amboy road, while on a voyage to Eng 
land, designed the first base rail, his object being to avoid 
the use of the expensive “ chairs” used with the English 
system of track. At first it was proposed to make the 
base wider atthe supports. In 1836 the track of this road 
was very similar to our modern track, except that the 
fish-plates were straight bars, but in 1857, cast-iron angle 
splices, with 4 bolts were in use. The compound rail,as 
used on the New York Central, was described, and the 
author su that it had given good results and 
might be the rail of the future. In 1867 the first steel 
rails were rolled to order by the Cambria Iron Co. He 
called attention to the fact that,until the appointment of 
the Society’s Committee on Wheels and Rails, rail sec- 
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tions had been @Bsigned by one set of men and wheel 
flanges by another set, without any reference to each 
other’s work. The first rail mill erected in this country 
was at Mt, Savage, Md.,and the first rails were rolled in 
1844 ; they were bridge rails, 42 lbs. per yd., and were laid 
on the Baltimore & Ohio. Mr. WATKINS stated in con- 

lusion that he had preferred to confine himself to a de- 
scription of such rails as are represented by original sec- 
tions, models, or drawings on the section of Transporta- 
tion and Engineering, in the U. 8, National Museum, but 
itis to be hoped that he will elaborate and extend it be- 
fore it is printed in the Transactions, and we would sug- 
gest that any engineers or others, having drawings or data 
in regard to these matters, present them to the collection 
of the museum, or at least give Mr. WATKINS access to 
them in order to eniarge and extend bis paper. Even as 
it stands, the paper is a most valuable addition to the bis- 
torical literature of American railways, 


In the evening the annual address was delivered by the 
President of the Society, Mr.Max J. Becker. This ad- 
dress was a summarized review of the progress of engi- 
neering in its different branches, and we abstract it fully 
elsewhere, 

On Saturday, June 22,the morning session was called 
to order promptly at 10 o’clock, Mr. Geo, W. RAFTER 
made some notes on his paper on “ The Fresh Water Al- 
gz and their Relation to the Purity of Public Water 
Supplies,” which paper had already been read at a regu- 
lar meeting of the Society and was published in abstract 
in ENGINEERING News of May 11, 1889. The subject was 
then open for discussion. Mr, CRoxrs outlined the general 
scope of the subject, showing how, at certain seasons, 
water supplies are subject to “diseases,” the reasons of 
which are yet obscure; but which reasons may be made 
apparent by investigations which have been made and 
which are now being continued on an increasing scale, 
Mr. WORTHEN, in a humorous speech, which combined 
humor with valuable information, gave his experience 
with vegetable and animal growths at different places ; 
he did not think these growths injurious to health, but 
even if they were, * what are you going to doabout it”? 
You cannot freeze or filier them out, or get rid of them 
by disinfecting. He approved of the circulation of the 
water and of the treatment: of a reservoir as a large 
aquarium, The water should not stagnate, as stagna- 
tion causes the death of the animalcule, and this death 
causes the smell and odor; the water should not remain 
in the reservoir more than twodays. He thought the 
purity of the Croton supply to be largely due to the 
small size of Croton lake. Mr, FRANCIS thought that 
circulation was fundamental in efforts to maintain water 
supply in good condition. 

Mr, F. B. STEARNS, Engineer of the Massachusetts State 
Board of Health, gave an interesting discussion in re- 
gard tothe quality of water supply and presented dia- 
grams showing the varying amounts of albumenoid 
ammonia contained in the water of two systems for 
three years, showing an apparent regular variation of 
quality at different seasons. Similar diagrams plotted 
from analyses made in 1876-77 had given praetica)ly simi- 
lar results, He referred to the important work now 
being done by the State Board of Health in the investi- 
gation of water supplies, experiments on sewage dis- 
posal, ete, There are employed 3 engineers, 6 chemists, 
and 2 biologists. Mr. BRUSH gave in substance his dis- 
cussion of this paper at the time it was first read, refer- 
ring to his experience at Hoboken, where very consider- 
able trouble had been felt, and where he had obtained 
excellent and satisfactory results by aerating the water. 
He did not believe in trying to kill or remove all animal 
life from the water, but approved of maintaining a bal- 
ance between animal and vegetable growth, and has 
stocked his reservoir with carp and black bass. Water 
should not be filtered unless it is to be used at once. 
Rivers undergo a purging process every year, and the 
same natural process goes On in reservoirs, etc, 


Mr. WHINERY described the system of aeration in use 
in the West in connection with separate cisterns, The 
cisterns are covered, but that does not prevent the forma- 
tion of algee, and an aerating pump is used which resem- 
bles an ordinary chain pump, but instead of plain discs 
there are little vessels or reversed buckets with a small 
hole in the bottom; as each bucket goes down, it carries 
a supply of air, which escapes gradually through the 
hole and rises in bubbles to the surface. By this plan 
the water can be purified and kept in good condition. 
Mr. Grarr¥ stated that he wasa believer in the efficacy 
of circulation and aeration, and had tried the latter at 
the Belmont reservoir, Philadelphia, in 1872, the water 
from the supply main falling into a basin before enter- 
ing the reservoir. Mr. 8. L. Cooper stated that aeration 
by throwing the water up in a jet was tried at the Cro- 
ton reservoir, and Mr. Crogs also stated that at th2 
Boyd's Corner’s dam and the dam on the middle branch 
of the Croton the outlet water was thrown up in jets; 
the results of this aeration have proved very satisfactory. 

The discussion was extended and interesting, and after 
its close, Mr. P. F. BRENDLINGER described the method 
of injecting grout filling behind the walls of the tunnel 
of the new Croton aqueduct, A double-acting hand 
pump, operated in the same way as an old-fashioned fire- 
engine, is used, the 3-in. suction nozzle being in the box 
ot grout,which is composed of sand and cement—1:1—and 
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the discharge nozzle being inserted in holes drilled in the 
brickwork. These holes are arranged in a certain order 
so as to be sure that the spaces behind the masonry shall 
be well filled, and in some cases the grout traveled 100 ft, 
A gauge on the discharge pipe had registered a pressure 
of 120 lbs, A flash-light photograph was shown, illustra- 
ting the operating of this work in the tunnel. 

The afternoon session was opened by the presentation 
of a progress report of the committee appointed to in- 
vestigate the causes of the South Fork Dam disaster. Mr. 
FTELEY, in presenting the committee's report, stated that 
no complete report could yet be made, as there was still 
much information to be gathered, and as the verdict of 
the Society would carry considerable weight, it was 
premature to state any reasons, At the same time, there 
was no doubt that if the spillway had been of sufficient 
capacity, the disaster would not have occurred, The 
committee had made surveys themselves,and it had been 
an interesting sight to see a president and two past pres- 
idents of the Society carrying and using the instruments 
on this work. The main question turns on the capacity 
of the overflow, the capacity of the reservoir, and the 
area of the water-shed. Very conflicting statements had 
been made as to this latter area: if as large as it has been 
stated, it may not be exceptional; if, however, it is as 
small as has been stated, the rainfall must have been ab- 
normally great. It is very essential that the truth of 
this matter should be known, as it may show that other 
dams are unsafe in the light of recent experience. A 
complete survey will therefore have to be made of the 
water-shed and of the strip of land between the contours 
of the water level on the evening previous to the disas- 
ter and at the time of the disaster. The depression of 
the middle of the dam, he thought, had been overesti- 
mated. Some of the masonry of the bottom of the origi- 
nal gate tower still remains. It is hoped to present a re 
port at the first meeting in September. 

Mr. COLLINGWOOD referred to the excessive rainfall at 
the same time at Elmira, N. Y., and the high floods, the 
water reaching 18 ins. higher than at any previous time. 
At the headwaters of'the Chemung the timber has been 
largely cut away and whole tracts of land denuded, so 
that the water flows directly to the streams, Dams 
which were tormerly perfectly safe, because the water 
could not get rapidly into the streams, may now be un- 
safe, as the water can get rapidly into the streams, caus- 
ing aserious rush of water. Mr. MACDONALD peferred to 
the rise of the Pu. «ac river. Mr, BOGART stated that 
Gen. GREELEY, of the C.S. Signal Service, has promised 
to furnish all available information in regard to rainfall, 
and it may here be mentioned that the committee will be 
glad to receive any data in regard to the rainfalls at the 
time of the accident. 

In answer to a question by Mr. BRENDLINGER in regard 
to the failure of the dam in 1860 or 1862, Mr. FRANCIS 
stated that he had been informed that it was due to a 
defect in the masonry culvert, part of which broke 
and caused a cave-in of the bank; it took 11 hours to 
empty the reservoir, and little or no damage was done by 
the water. It had been stated that the crest of the dam 
was cut down 10 ft. when the dam was rebuilt, but it was 
shown that this could not have been, allowing for the 
slopes and the width of crest; the fact seemed to be that 
it had been cut down about 2 ft. in order to make a good 
roadway acrossthe top. The spillway was not deepened, 
however, and this extra 2 ft, of height might have 
given the structure a fighting chance. 

Mr. W. J, MCALPINE, one of the oldest and most ex 
perienced constructors of dams in this country, made 
some very interesting remarks in regard to this class of 
work, citing the early practice with the dams of the 
Chenangoand other New York canals, (See ENGINEERING 
News, Nov. 17, 1888.) His remarks were listened to with 
great attention. The crest of the South Fork dam was 
originally 10 ft. above the spillway, now about 7 or 8 ft., 
which confirms the statement as to the cutting away of 
2ft. of the crest. He then read some notes on this subject 
and a paper on “A Method of Determining the Necessary 
Maximum Capacity of the Automatic Spillway of a 
Reservoir,” which we print elsewhere, and which is of 
special value, coming from an engineer of such wide 
experience as Mr. MCALPINE. Mr. FARGuUSSON referred 
briefly to a French practice of mixing hydraulic lime 
with earth for earthen dams (12 cu. dec, of lime to 1 cu. 
m. of earth). 

The last paper of the session was that by Mr. DesMonpD 
FITzGERALD on “Some Maximum Rainfalis in Boston,” 
which was read by the Secretary, after which the meeting 
adjourned until Monday. The remainder of our report 
of the proceedings, and the list of members present, we 
defer until next week. 


American Ry. Master Mechanics’ Association.— 
22d Annual Convention. (Ooncluded from page 580,) 


WEDNESDAY, June 19. 


The carriage drives on Tuesday afternoon and the enjoy- 

‘ able concert rendered by the Rochester Mandolin Club in 

'. the International parlors during the evening made the 

members of the Convention sleep long and hard, and it 

was sometime after the regular hour for reassembling 
before the Convention was called to order. 

The discussion on driving boxes was resumed, and was 
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participated in byWessrs, Sw AWsTon, CooKE, SINCLAIR, 

SPRAGUE, LAUDER, MACKENZIE, GRIFFITH, BRIGGS, 
McCrumM, and a number of others. discussion 
showed a great variation in practice among the different 

members, The type which seemed to be the favorite was 
the cast-iron box with 3 or 5 brass gibs and babbit metal 
between them. ‘The hexagon and “ half-moon” solid 
brasses each found defenders, however, and Sec retary 
SINCLAIR called attention to the experience of the New 
York elevated roads as showing most excellent results 
from the solid bronze box. Considerable testimony was 
given to prove that the more babbit was used in the 
box the faster would be the journal wear, Mr. LYNE 
explained that the faults found with babbit metal were 
generally due to improper treatment or the use of a 
wrong composition. Isaac BAssit’s original formula 
was 4 lbs. copper, § Ibs. antimony, and 24 Ibs. of tin, and 
for the lining metal the same, with 96 lbs. of tin. On 
casting babbit into grooves in the brass, the grooves 
should be first cleaned perfectly of all sand; and the sand 
blast was the only cheap and efficient method of doing 
this, The groove should then be turned and the babbit 
poured in hot,so that it would alloy with the brass 

Babbit was greatly improved also for wear if it was 
peened with a hammer, or better yet if it was com- 
pressed into the groove by direct pressure. The Edison 
Machine Co, is using a bearing for high speed machin 

ery consisting of a brass with spiral grooves filled with 
babbit running toward the center from each end. There 
was trouble with this device until the plan of compress 
ing the babbit in the grooves was tried. Since then the 
bearing has been a perfect success, 

Mr. McCrum (K. Cy., Ft. 8. & Gulf) and Mr. Briaas 
(K, Cy.. M. & B.) called attention to the use of babbit 
for taking up the !ateral wear on driving boxes, Brass 
pins were put in the face of the box to hold the metal. 
It was the most successful device they had tried, 


The 


On the whole, the discussion showed no tendency to 
unite on any one form of box asthe best. The 3 and 5 
uib style, the hexagon and half-moon solid brasses, were 
each strongly approved and as strongly condemned. 

After a brief recess to enable members to pay dues 
and new members to sign the Constitution, the report 
of the Committee on Exhaust Pipes and Nozzles was 
called for, but was not ready, and the committee was 
continued another year. 

Secretary SINCLAIR then read the report on the best 
form of boiler covering, by G. W. Stevens (L. 8, & M. 
8.), JOHN MACKENZIE (Nickel Plate), and T. B. Twomaiy 
(Cc. R. I. & P.). The report stated that wood covering 
was cheapest in first cost, but owing to its short life 
and the loss of its non-conducting power it was in the 
end a costly covering. An airspace next the boiler was 
a decided advantage ; and the plan of applying to the 
boiler a coating of non-conducting and non-corrosive 
material, preferably plaster of Paris, was warmly rec- 
ommended. It was also believed that, in the interests of 
economy ,the portions of the boiler now left naked 
should be protected in some manner. 

Mr. J. W. LAuDER, (Old Colony) referred to the ex- 
periments carried on by the Massachusetts Institute of 
Technology, to determine the value of various non-con- 
ductors. These experiments knocked the stuffing out 
of seven-eighths of the patent non-conductors so-called, 
in the market. They proved that air was about the 
only real non-conductor of heat, and that the efficiency 
of a substance as a non-conductor depended on the 
number of air cells it contained and the degree to which 
ita fibers held the air entangled. In practice he used a 
thin coating of asbestos next the boiler, and then a 
wood lagging. By this method the wood lasted for 
many years without charring. He advised protecting 
the front part of the boiler leg, especially, in view of 
the rapid air current which strikes it. 

Gro. Gress (C. M, & St. P.) said the plastic asbestos 
was not as efficient as the old wood lagging. The teited 
asbestos was better than the plastic. 

Messrs. GrirFits (D. L. & W.) and Stewart (Fitchburg) 
had each had long experience with asbestos lagging and 
heartily commended it. It was practically indestructi- 
ble; and when a leak occurred in the boiler, the iagging 
could be easily removed over it, the leak be stopped, and 
the covering be replaced, when it was as good as new. 
Wood would only last about four years, and at the end 
of one year its value as a non-conductor was practically 
gone. First cost of wood was about $25, of asbestos, 
about $55, 

J. Davis BarNetr (Grand Trunk) used a silicate 
cloth (mineral wool) covering. Channel irons 4 ins. deep 
were put on the boiler lengthwise, and over these a gal- 
vanized iron netting. Over this was puta layer of the 
silicate cloth about 1 in. thick. An air space was thus 
left between the boiler and the silicate cloth. This cov- 
ering was practically indestructible, and could be easily 
removed and replaced. 

Mr. Cuas. BLACKWELL (C. RB, R. of Ga.) advised a chem- 
ical test of asbestos before using. Some brands would 
corrole the boiler very badly. 

The report of the committee on driver-brakes was read 
by CHAS. BLACKWELL, chairman of the committee, which 
included also Messrs. H. D. Gorpon(P, W, & B.), and 
W. H. Tuomas (E. T. Va. & Ga.). The report showed 
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that 7,500 seta of the Westinghouse brake and 3,800 sets 
of the American brake were in use, while the Eames 
brake was in use on 464 different railways, The practice 
of using steam or vacuum on locomotives when com- 
pressed air is used for the train was favored by many. 
But when this is done the committee recommended that 
the brake be operated by the same handle - 
plied the train brake. The “clasp” style of brake was 
recommended for use rather than the “ spread ” style, 
where possible. The principle of the Ross shoe was un- 
hesitatingly recommended. The most desirable ratio 
between brake shoe pressure and weight on rail was set 
at 30 to 35 per cent. (the Ross shoe and clasp brake being 
used). ‘The Le Chatelier or water brake is practically 
a driver brake, and as a device for holding engines on 
heavy grades is too little known.” The desirability of 
standardizing the driver-brake heads and brake shoes 
was referred to. 

Mr. BLACKWELL said that since the committee's report 
was in type the Beal's Brake Co, had reported 56 sets of 
their brake in use. 

Mr, RAMSAY (11). Cen.) said that the Eames brake gave 
better satisfaction than any other he had ever used, 

The discussion was carried on by Messrs. Jerrrey 
Gipss, LAaupER, BriaGs, FerGuson, ROBERTS, MACKEN- 
zig, aod others, The most practical point brought out 
was the great value of the driver brake in conjunction 
with the Ross type of shoe to keep the outer portion of 
the tread of the tire worn down and enable the engine to 
make a much greater mileage before it was necessary to 
take her to shop to have her ties turned. Mr, Arp iC. 8. 
& L. & P.) told of a 16 x 24 in, passenger engine on his line, 
which was fitted with a driver brake and Ross-Meehan 
shoes, and ran 199,500 miles without having tires turned. 
Another engine was mentioned, which made 168,000 miles 
before tires were turned, On this account the bulk of 
Opinion was, that it was best to use the driver brake for 
every stop, To avoid confusion in an emergency, the 
use of one brake handle for train and engine brakes was 
generally commended, 

The discussion of the report on axles for extra large 
tenders was then resumed. The discussion brought out 
much diversity of opinion on almost every point. The 
balance of opinion, however, was that the proposed 
increase in the size of the journal was needed to obtain 
sufficient bearing surface to prevent heating, and not on 
the score of strength. The collariess journal seemed to 
be generally favored, but opinion was divided as to 
whether a lip on the brass or a cast-iron wedge was the 
best means of avoiding end motion when this was used, 
Several were strongly in favor of increasing the size of 
the Journal to 44 or 454 ins,, and others considered that a 
truck for 60,000-1b, cars was more needed than an axie, 

The Committee on Foundation Ring for Boiler Leg, 
Best Form and Advisability of Double Riveting, re- 
ported that the foundation ring should be made deep 
enough to receive two rows of rivetsall around, They 
also recommended machining the ring at the corners, 
both outside and inside. In the discussion of this sub- 
ject, which was delayed till the next day, Chairman 
Lauper, of the committee, explained that a chief argu- 
ment for adopting the committee's recommendations 
was that the use of shallow fire boxes set above the frame 
was everywhere fast increasing. Leaks around the 
foundation ring, with this type of fire box, were ex- 
tremely difficult to reach and stop. The cost of ma- 
chining, as recommended, was very slight, and would 
result in great saving in the long run, He also thought 
that, with the two rows of rivets, the bottom of the fire 
box would be so solid, that grooving would no longer 
take place, A type of construction largely used in Eu- 
rope was referred to by Mr, Hickry (Mil, LU. 8, & Wn.), 
in which the wind ring bas a flange running down, which 
ia riveted to the fire box sheet. Mr. MACKENZIE (Nickle 
Plate) believed that if %-in, rivets were used instead of 
4-in. a single row would be ample. Leaks were gener- 
ally due to bad workmanship at the corners, “ We 
machine the corners and fit the plates to them hot.” 

The reading of the committee’s report above was fol- 
lowed by the adoption of resolutions placing Messrs. 
Geo, RicHakps and JoHn THompson on the list of 
honorary members. 


THURSDAY, JUNE 20. 


At the morning session, J. DAvis BARNETT (Grand 
Trunk) read the report of the Committee on Best Pro- 
portion of Grate and Flue Area, which was signed also 
by Messrs. F. W, Dean and Partie WALLIS. The com- 
mittee issued a carefully prepared circular letter to 
obtain information from members of the Association, 
but they received but few replies. The report was ac- 
companied by two carefully prepared papers by Messrs, 
BanuNnetTT and Dean. In discussing it, the former calied 
special attention to the value of increased length of flue 
in the case of a high vacuum in the smoke box, 

After the discussion noted in yesterday's proceedings 
the report of the committee on “Water Space Surround- 
ing Fire Box and Flues of Locomotives, Is it Usually Large 
enough for Free Circulation?” was read by the Chairman 
Joun Hickey (Mil., L. 8. & W.), The committee received 

replies to their circular letter and found a nearly 
u animoussentiment in favor of increasing the space be- 
tween the inner and outer sheets of the fire box to 4}¢ins 
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on the back and sides and 5 ins. on the front, The space 
between the tubes should be not less than % in. and the 
tubes should be in vertical rows. The report was one of 
the most important and ablest presented to the Conven- 
tion, and we hope to find space soon for its reproduction 
in this journal, 

The point of interest brought out in the discussion 
which followed was that the increase in space between 
the sheets would require longer stay bolts, which would 
be less liable to break. Several favored a taper in the 
water space, making it larger at the top and the bottom. 
But Mr. McKenzie said such an arrangement led to 
trouble when pieces of scale from the top of the crown 
sheet dropped down into the water space in washing off 
the boiler. Mr. Lyne favored the use of scale-prevent- 
ing compounds, and instanced some favorable results 
with kerosene. 

The President appointed Joun Hickey (Mil. L. 8. & 
Wn.), H. Taxpy (N, Y., Ont. & Wn,) and Wm, GarstTuNG 
(Ches. & O.) to report subjects for discussion at the Con- 
vention of 1891. 

“The Magnetic Influence of Iron and Steel in Locomo- 
tives on the Watches of Engine Runners,” was the last 
committee report to be presented. Messrs. T. W. Gen- 
TRY, JAS. MEEHAN and HARVEY MIDDLETON, the com- 
mittee, reperted that they could find no evidence that 
the magnetism, if any existed, in locomotives, had any 
effect on the watches of the runners, Jolts and jars of 
the ordinary service were the cause of much of the irreg- 
ularity often laid to magnetism. Exposure to dynamos 
and electric light apparatus they considered a rea) dan- 
wer and one that should be guarded against in some 
manner. Mr. LYNE said that a timepiece to be used by a 
railway man should have a much quicker beat than a 
watch for ordinary use. He favored the watch 
with works absolutely non-magnetic rather than 
the non-magnetic shield. 

The committee on subjects for discussion at the next 
annual meeting reported the following list : 

1, Compound locomotives, Their relative efficiency as 
compared with simple engines, Is the saving in fuel 
large enough to compensate for the extra cost of com- 


pounding and of maintenance of an increased number of 
parts? Are the conditions of American railway practice 


_ such as to make compounding advisable? 


2. Testing laboratories, chemical and mechanical. Are 
they desirable in connection with the mechanica) depart- 
ment of railroads? Does a marked saving in expense, by 
ensuring better material through chemical analysis and 
physical testa, result ? 


3. The link ag compared with other valve motions.— 
Wilson's, Joy’s, Walschaert's, etc. Has any device been 
found, wort to eupersede the old style link for eco- 
nomical service on locomotives, considering first cost, 
cost of maintenance, convenience, etc ? 


4. Aside from increasing grate area. are there any 
other advantages to be gained by placing fire boxes above 
the frames? 


5. Steel vs. iron axles, As regards friction, wear of 
journals, and Journal bearings, liability to breakage in 
service, etc. 


6. Brick arches in locomotive fire boxes. Best man- 
ner of supporting them. Their efficiency in consuming 
the various gases composing black smoke, saving of fuel 
when used in connection with extension front; and as 
eompared with the diamond stack, first cost, and cost of 
maintenance, 


Tt. Locomotive tanks on tenders, Best method of pre- 
venting corrosion in coal space, Will it pay to sbield the 
surface exposed to coal’ If so, what is the best material 
and how should it be applied? 


8. The best proportion of steam passages in relation to 
the size of cylinders and steam pressure. 


The report of the committee was accepted, and on mo- 
tion the following subjects were added : 

%. The best form and size of axle for heavy tenders and 
cars. 

10. The present status of the “ automatic-coupler 
question,’ and whether this Association can endorse the 
action of the M. C. B. Association in recommending the 
vertical plane type as a standard from a mechanical point 
of view. 

The following resolution was adopted with much en- 
thusiasm : 

Resolved; That it is a duty incumbent on every mem- 
ber of this Association to answer all circulars issued by 
its committee as early at least as May 1. 

The discussion of questions submitted by members was 
then taken up, and Mr. Nose (Tex. Cen.) opened the 
subject of the relative proportions of cylinder and stack 
diameters. He had made some experiments lately in re- 
ducing the size of stacks and enlarging the nozzles. En- 
wines with 16-in, cylinders, 12-in. stacks and 444-in. ex- 
haust nozzles had given an evaporation of 7.25 lbs. of 
water per pound of coal. 

Mr. Gentry (Richmond & Danville) had also been re- 
ducing the size of stacks with good resulta, 

Mr. MontTcomery (C, R. R, of N. J.) had been doing 
the same thing and also increasing the size of exhaust 
nozzles, He had tried a “torpedo” (a cone-shaped piece 
at the base of the stack to spread the current of the ex- 
haust) and had found it an excellent device, The draft 
was steadier and higher, and the engineers reported a 
less consumption of coal. 

Messrs, HARRINGTON and Wrst, of the Erie, STEWART 
of the Fitchburg, and Boon of the West Shore reported 
some surprising results in the use of one stack of uniform 
size for all classes of engines. The Erie stack is of cast- 
iron, 15 ins. at the bottom and 23 ins. at the top; the 
same size is put on allengines. It costs, fitted up, about 
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$12. It is showing remarkable results in the economy 
of fuel, The same stack is standard on the Richmond x 
Danville, It was claimed that this stack, without an ex 
tension front end, woula throw no fire and would collect 
no sparks in the smoke box, Mr, Boon (West Shore) uses 
a 134-in. straight stack on all engines, and it works ad- 
mirably. 

Most of the members seemed rather staggered at the 
results of this innovation on old and long established 
principles, and were at a loss to understand how tbe same 
size stack could show equally good results on a 12-in. and 
on a 22-in.engine, Mr, Lauper laid down the genera! 
principle in regard to the extension smoke box that its 
sole and only use was as a place to deposit sparksin. So 
long as it was necessary to burn from 40 to 120 Ibs. of 
coal per hour on each square foot of grate surtace, sv 
long would a considerable amount of unconsumed fue), 
cinders and ashes be drawn through the tubes,and if not 
deposited in the smoke box they must be thrown out in- 
to the air, In this connection Mr, STINARD (Erie) in- 
stanced the testimony of the Yankee master mechani 
who, when in the witness box, was asked whether there 
was any known means to prevent sparks being thrown 
from a locomotive, He replied, “Put no coal in the tire- 
box,” 

Mr, MACKENZIE introduced the subject of false cylin- 
der-seats, Is it necessary to fasten them down when 
used with a balanced valve? He had known the false 
seat to lift from its place when the engine was reversed, 
No one else had bad a similar experience, but Mr. Mac- 
KENZLE thought this was due to the fact that, with the 
balanced valve generally used, Only a part of the steam 
pressure was balanced, 

The subject of cast-iron wheels under engine trucks 
was introduced, but was laid over to next year, 

The Auditing Committee's report was read and accepted; 
and av invitation from J, M. Toucry, General Superin 
tendent of the New York Central & Hudson River, to 
take an excursion to Toronto on Friday, via the Port 
line of steamers was also accepted, a good number ot 
members signifying their intention to go, 

The matter of giving more time for the discussions by 
omitting the reading of the reports of the Committee 
on Technical Subjects was brought up; but the reform 
was opposed by Secretary SINCLAIR and others and no 
action was taken, 

The report of the Committee on the Next Place of 
Meeting was read, and gave the following list of places: 
Chattanooga, Buffalo, Montreal, Denver, Old Point 
Comfort. According to the constitution, a ballot was 
then taken and the vote stood as follows: Chattanooga, 
20; Buffalo, 12; Montreal, 8; Denver, 6; Old Point Com- 
fort, 4. ‘The first of these three places, baving received the 
highest number of votes, will be eligible for choice by 
the Executive Committee in their final decision on the 
next place of meeting, 

Mr, L. R Pomeroy, Secretary and Treasurer ef the 
Suburban Rapid Transit Co., of New York City, was 
elected an Associate Member, 

The report of the Nominating Committee was taken 
up, and R, H, Briggs, of Memphis, Tenn., was elected 
President; JOHN MACKENZIE, Cleveland, Ohio, First 
Vice-President; ALBERT GrRiIGGs, Providence, RK. |., 
Second Vice-President. O, Stewart, Charlestown, 
Mass., Treasurer; and ANGUS SINCLAIR, New York City, 
Secretary. 

On motion of Mr. Briaas, the association, by a rising 
vote, tendered its thanks to the retiring President, Mr. J. 
H. SercuEL, and followed it up with three rousing cheers. 

By report of the Committee on Resolutions thanks were 
tendered to Rey, C 8. Srowrrts, President SHELDON and 
the various firms represented at the convention. Espe- 
cia) mention was made of the excellent musical and |it- 
erary entertainment furnished on Tuesday evening; the 
excursion under the auspices of the Rotary Snow 
Shovel Co., On Wednesday afternoon and the excursion 
through the courtesy of the New York Central on Fri- 
day. 

Final adjournment was taken at 2 P.M. 

EXHIBITS AT THE CONVENTION, 


A room in the first floor of the building, where the 
meetings were held, was taken up by exhibits of various 
railway supply firms. These were generally very credi- 
table, and deserved much ampler space and a better 
lighted room for their exhibition. 

One of the most interesting was the large display of 
the Thompson Electric Welding Company, which was an 
entire novelty to almost every one. Pieces large and 
small were shown which had been welded by the electric 
current, and several which had afterward been tested to 
the point of fracture. If the system is to be as safe and 
economical in practice as it is effective, its possibilities 
seem almost boundless. 

The car heating men were out in full force. The Erie, 
of Erie, Pa., the Standard, of Pittsburg, the Northwest- 
ern Modern, of St. Paul (described in ENGINEERING NEWS, 
March 890, 1889), the Gold, of New York City, the National, 
of Albany, the Shackleton, of Bound Brook, N, J., the 
Martin, of Dunkirk,N. Y., the Knapp Steam Coupler Co., 
of Syracuse, N. ¥., the Leland Universal, of New York 
City, and the Williames, of Boston, were all shown more 
or less fully by drawings, models, or full-size details, 
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One of the neatest hits of the convention was made by 
Mr. R. G. Cuase, of the Williames Company. During the 
concert Tuesday evening the air in the parlor became 
very close and warm, and the few ladies who had 
brought their fans down with them were objects of envy, 
Just at this juncture a liberal supply of neat Japanese 
fans appeared and was distributed. On the back of each 
it was modestly explained that it was the province of 
the Williames Car Heating Company to furnish air as well 
as heat. 

Car seats were shown by the Roberts Woven Wire Car 
Seat Co., of Hartford, Conn., the Scarritt Car Chair Co., 
and the Hale & Kilburn Co., of Philadelphia, 

In packing for protecting steam pipes, etc., exhibits 
were made by the H. W. Johns Asbestos Co., the Chal- 
mers-Spence Co., the Asbestos Packing Co,, of Boston, 
and the Shields & Brown Co,, of Chicago, the luat com- 
pany showing their sectional insulated coverings, 

Vulcabeston packing for valves, cocks, etc,, was shown 
bv Fairbanks & Co., with various cocks, valves, etc., 
packed with the material, The Western Valve Co. also 
had a good exhibit, Fairbanks, Morse & Co.,of Chicago, 
were represented by Mr. F. O. MCARTHUR, and showed 
their hand-car, track, jack, etc. 

The Jule Centrifugal Snow Plow was shown by a 
model, and its competitors, the “Kotary” and the 
“Cyclone,” had photographs of their machines on the 
walls. The big “Cyclone” machine was to have been 
present at the Convention, according to report, but as 
it was not fitted with a brake, the railway companies 
declined to haul it, 

Car doors were shown by the Metallic Grain Door Co., 
of Detroit, and the Ruffhead Flush Car Door Co., of 
Williamsport, Pa.; the latter company also exhibited a 
positive nut-lock, 

Among the car-coupling exhibits were four new candi- 
dates for favor. The Robinson Coupler, of Springfield, 
O., the Automatic, invented by Joseph Tocin, of 
Buffalo, the Butler Draw-Bar, Allachmer & Co., of 
Cleveland, and the Fennell, of Skaneateles, N. Y. The 
Safford Safety Draw-Bar was also represented, 


Some of the most interesting exbibits were those show- 
ing articles in pressed steel. The A. French Spring Co., 
of Pittsburg, showed a rolled steel box lid, The Michi- 
wan Ry. Supply Co.,-of Detroit, showed the “ Central” 
steel brake beam, made from one piece of plate steel. A 
§2-lb, beam, tested at Altoona, Apr, 3, 1889, by A.S. Voor, 
Mechanical Engineer of the Pennsylvania R.R., showed a 
deflection of 0.09 ins. under a load of 10,000 Ibs,, 0.24 ins. 
under a load of 20,000 Ibs., and broke under a load of 
90,507 Ibs. The Scholn Manufacturing Co., of Philadel- 
phia, showed their hot pressed steel center plates and 
stake pockets, A very fine exhibit was made by the Fox 
Solid Pressed Steel Co., of Chicago. Their model of a 
complete truck frame in pressed steel received much 
notice, 

Among the valve companies represented were the 
Mason Kegulator Co,, the Ashcroft Mfg. Co., the Ross 
Reducing Valve Co,, of Troy, N. Y., Barnum’s Auto- 
matic Cylinder Relief Valve Co,, Buffalo, N, Y., Pendriy's 
balanced throttle valve, made by the Hoffman Machine 
Co., of Detroit, Mich,; the Glace triple-sheet check valve, 
made by J, E. Lonergan & Co., of Philadelphia; the 
American balanced piston, and balanced slide valves, by 
Ws. J. Tuomas, Sansalito, Cal; the Richardson balanced 
slide valve, of Troy, N, Y., and the Foster reducing 
valve, of New York City. A portable machine, for refit- 
ting globe valves without removing them, was shown by 
C. F. Hall & Son, of Skaneateles, N. Y. 

A Halsey’s Portable Power Drill was exhibited by J. J. 
McCabe, of New York City. The Skinner Combination- 
Check, by the Union Mfg. Co,, of New Britain, Coun., 
H, BeLFrrecp & Co,, of Philadelphia, showed their lifting 
locomotive injecter. 


The Union Switch & Signal Co. hada full size West- 
inghouse friction buffer. The Westinghouse brake ap- 
paratus was shown; and the Eames Co. had a model of 
their ejector, and blue prints of their equalized brake, 
styleG. Porter & Grosvenor of Detroit, bad an auto 
matic safety air-brake hose coupler, 

Some tempered eopper bearings were shown, by the 
Anti-Fricton Metal Co,, of North East, Pa. The Dam- 
ascus Bronze Co,, of Pittsburg, also showed high-grade 
bearings. 

The Kalamazoo R. R. Velocipede , the Tilden re-railing 
frog for cars and locomotives, the Detroit Cylinder Lub- 
ricator, the Ross and Ross-Mehan brake shoes, the Amer 
ican Solid Steel Car-Wheel, the machined car wheel of 
the New York Car-Wheel Co., of Buffalo, the portable 
forge made by the Star Machine Co. of Buffalo, were al! 
good exhibits, 


Interesting novelties were shown by the Hartford steel 
railway tie, Watt’s combination tail lamps, the Griggs 
electric air signal, Shaffer's oil saver, Otley’s steam pack- 
ing cement, the silk machine wipers, made from silk waste 
by the American Silk Mfg.Co. of St. Louis, and the water- 
proof roofing and sheathing papers made by F. W. Bird & 
Son, of East Walpole, Mass., jacks by D. E. McSnerry, of 
Dayton, O., the Boies steel wheel, the Jerome packing 
The MeGuire Manufacturing Co. of Chicago, Manning’ 
Maxwell & Moore ef New York, the Buffalo Steam Pump 
Co., the Non-Magnetic Watch Co,,of New York, and the 


Gould Tisdale Semaphore,were among the other firms and 
specialties represented. 


The Rensselaer Polytechnic, of Troy, held its com- 
mencement exercises on the evening of June 19, Bishop 
Henry C, Porrer addressed the graduating class, being 
called upon,as he remarked, at the eleventh hour to 
supply the place of the Hon. CHAUNCKY M, Derew, who 
was unavoidably absent. Mr. D. GUILFORD SMITH pre- 
sided at the alumni banquet in the afternoon, and dur- 
ing the dinner a telegram from Paris was read announc- 
ing that the Rensselaer Polytechnic Institute had been 
awarded a first premium as an engineering school 
Prof, James Hau, “2, and Mr. Grokar H. Cook, 30 
were requested to prepare a memoir of the institute as 
far as they could recollect, to supply the place of insti- 
tute records destroyed in the late fire ; they promised to 
do so. Degrees were conferred upon the following mem- 
bers of the class of "80: FRANK CHATTERLY BATeEs, Brook- 
lyn, N. Y.; Eovuarpo J. Curpas, Santiago de Cuba; 
JOSIAH MADISON Estep, Cadiz, O.; Grornce 8, GRrors 
BECK, Lansingburg, N. Y.; Paut Ocrave Henerr, 
Marietta; Epwarp M. Hoapuey, New York city; Her- 
BERT ARMSTRONG JAGGARD, Altoona, Pa.; EDWIN SeToON 
Jarrett, Buffalo, N. ¥.; JouN ALFRED Kimpercy, Jr., 
Neenah, Wis.; Junius A. Lupwia, Richmond, Va.; 
CHARLES MoRTON PARKER, St, Louis, Mo; Mancus 
PoweELL, Brooklyn, N. Y.; Josep BeNJAMIN Riper, 
Norwalk, Conn.; CLARENCE SuppEN, Pittsburg, Pa.; 
JouN ARNOLD Unpseeuy, Jr., Port Eads, La. Lour &E, 
MUNOZ DEL Monts had the degree of Bachelor of Science 
conferred upon him, The degree of Civil Engineer was 
alao conferred on the following, who had held over: 
ALBERT AUGUSTUS WIGAND, New York city ; THRODOKE 
Henry WiiiiaMs, L’Anse, Mich.; SANTIAGO ForTUN-Y- 
ANDRE, Havana, Cuba. 


New England Water-Works 
cluded from page 579.) 

Mr, Frost,—I am personally interested in this matter. 
At Plaintield, N. J., the city in which I live, they are just 
now discussing works, It is the largest city west of tne 
Allegbenies that is not provided with works. The popu 
jation is 12,000 and the town is entirely free from debt. 
A large part of the inhabitants are men whose business 
is in New York who go bome in the evening. The old 
residents are opposed to bonding the town and are strong 
enough numerically to prevent it. The last meeting was 
held last Monday evening. The question which I would 
like to place before this convention is this: The city is 
entirely free from debt and can borrow money at 3 or 4 
percent. Mr, HERING has given them specifications for 
works that will cost $200,000, They want to couple sew- 
erage with the water supply, at a cost of about $400,000, 
They want to grant a franchise forthe whole work; but 
have not discovered any method for giving one. What 
is the best thing for the town to do? The only town I 
know of which has such a system is Shreveport, La. 
SAMUEL R. BULLOCK built the works there. They have a 
system of sewerage under franchise, Is it better for 
Plainfield to borrow money at 4 per cent., or shall they 
give a franchise? 

Mr. DARLING.—No private corporation can live in any 
city or town if it isdependent entirely upon family supply. 
It cannot be made to pay. You must have corporations 
that will use large quantities of water and also have a 
good bydrant rental. Large manufactories may compen 
sate in a manner for the lack of corporation demand, If 
you have a city of 35,000, with a prospect of a good supply 
being required by the corporation, | would say that your 
city would do better to put in its own works than to let 
somebody come in there, If you have not got the man- 
ufactories, | doubt if you can get any company to build 
works. There are cities and towns in this country that 
pay $100 per hydrant and some pay $150. High hydrant 
rental, of course, will be an inducement for them to put 
in the works. The average rental for works is $0. A 
fair price is $30 to $35. 

Mr, WILpER.—I represent a small system which is 
owned by a private corporation. Our agreement is to 
have the hydrant rental revenue pay 4 per cent. on the 
investment. This makes the rental $26 per hydrant. We 
allow them to set as many hydrants as they choose as 
the pipe is laid down. The citizens are perfectly satis- 
fied, and I have no doubt they will be glad to renew 
their contract when it expires. I think our price (at 
Woodstock, Vt.) is as low as any in the State of Ver- 
mont. 

A Memuer.—In our town we could not get a vote for 
works, because they could not agree as to whether it 
was best to build them ourselves or let a private com- 
pany in. One wanted it and another did not. Mr. 
WILEY went there and made a contract to furnish them 
with hydrants for domestic supply and put in works. I 
do not know that there has been any fault found with 
the private company, and do not know but that they 
give satisfaction, 

A Memper.—lI represent a private watervompany. We 
do not charge the city anything for fire purposes, We 
make a living, and lay pipes anywhere where they pay 
5 per cent, on the cost. 

Mr. Faces.—Tonawanda is one of the largest lumber 
ports in the world. When the question of water-works 


Asaociation.—(Con- 


came up, it waa very much aa the gentleman at Plainfield 
has said, the population waa about equally divided in 
regard to nationality The town 
north side and the south side, and they 
each other. Part of them were in favor 
againat establishing works, witha 
water company, | made a contract with the north side 
of the town, with a population of 6.000; the south side 
at firat refused to make one, We 
miles of mains and furnish a perfect 


ia divided into the 


are running 
of and part 


Connected, as I wae 


were to put in six 


fire protection 


Members of the council were to decide how many hy 
drants would be set. We were to receive $40 per yeur 
for each #0ft. of pipe laid There were “7 hydrants 


when the works were completed, in regard to private 


corporations not laying maina fast enough, we first laid 
them charging only actual cost to parties on the line 
and then asked the council to accept them. On the 


south side they had & miles of mains laid, and were to 
have as many bydrants as they saw fit, and paid $40 per 
year for every #0 ft We bave tried to make the 
as low as possible, and $40 is the lowest amount 
could be received to pay for the works, 

A Memanetrn,—Do you pump 

Mr, FALES.— We have two Gaskill pumps, made by the 
Holly Mfg. Co., and direct pressure, 
sure is # ibs.; fire, #) to 120 iba. We use the Wyckolf 
pipe, made by the Michigan Pipe Co., Bay City, Mich , 
and have had no breaks in them at that pressure. Our 
contract is for 20 years, the town having the privilege 
of buying the works at any time 

Mr. DAKLING,—I think it is a mistaken idea for any 
city or town to assume that their works should supply 
the hydrants for nothing. | would like to ask 
business man, if be bad three or four classes of business, 
would take from one to the detriment of the other it 
is best to make each department an institution by it 
self 

Mr, HALL,—I think the remarks of many of the mem 
bers here to-night show that 
plied with water by private corporutions that otherwise 
would have nosupply. That is the situation in the place I 
represent, and there are several places which! have in 
mind that are agitating the question of 
that do not think it advisable to take hold and build 
them themselves, They voted to contract with 
private companies to build the worksafor them, Without 
the private companies, many places would have no sup 
ply whatever. 

Mr. Noves,—To answer Mr, Frost's question as to 
granting franchises for purposes of constructing private 
systems of sewers: There are two places in New Jersey 
where this bas been done, at Atiantic City and at Long 
Branch, As to whether Plainfield should be 
plied by the municipality or granta franchise, [ think 
Mr. Bancock bas given us the whole thing in a nutshell, 
and | agree with him in the management by the city if 
they can keep politics out. That is one objection to mu- 
nicipal management. Ordinarily, private companies are 
organized to put in works purely as a matter of busi 
neas, and with a view of selling them to the town within 
a few years. Many companies are organized to-day to 
build on that basia. Generally the bonds are bought in 
by the town in 5to 10 years. I know of a municipality 
that will have to pay 33 to Oper cent. of what the works 
cost and will have to build two-thirds of the works over 
again. 

A motion fora vote of thanks to the President, Secre 
tary, and officers of the Association for excellent services 
rendered was offered by Mr. Noyes, and after a duet by 
Messrs. PRATT and MONRKOER, to the accompaniment of 
Mr. MILLIGAN of “Mary bad a little jamb,” in which the 
members joined in the chorus, final adjournment was 
made, 

On Friday an excursion to Bullock's Point was given, 
where a New England clam-bake was served to about 
300, including members and visitors. 

The following gentlemen were unanimously elected 
members : 
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ACTIVE. 

CARROLL PH. Bassett, C E., Newark. N.J.; J. Warre 
Be_cuer, Water Commissioner, Randolph, Mass.; C. Em- 
METT BENNETT, Superintendent, Ticonderoga, N. Y¥.; H. 
M. FAL&es, Superintendent, Tonawanda, N. Y.: H. W. 
GHREETHAM, Manager, Orlando, Fla.; Bens. P. Hace, 
Registrar, Haverhill, Mass.; Wm. T. Hansacu, Commis- 
sioner, Newton Center, Mass.; L. M. HastTinous, City En- 
gineer, Cambridge, Mass.; Ame. G. Haves, Assistant 
Superintendent, Middleboro, Mass.: E. H. KeATING, City 
Engineer, Halifax, Canada; W. H. Latina, Superintend 
ent, Racine, Wis.; Enw. T. E. LANs: na, Little Falls, N. 
Y.; Auaustrus W. Lockg, C. E., North Adams, Mees.; H. 
H. LowE, Superintendent, Clinton, Mass.; Ron'r K. MAn- 
TIN, Chief Engineer, Baltimore, Md,; Joun F. PLunkerr, 
Registrar, Mariborough, Mass.; G. A. KouLLien, Super- 
intendent, Flushing, N. Y.; BE. T. WiswauL, Commis- 
sioner, West Newton, Mass.; M. F. Whiagut, Superin- 
tendent, Lowell, Mass. 

ASSOCIATE, 

AMERICAN Frost Meter Co., Boston, Mass.; CHARLES 
H. Eovxg, Contractor, Flushing, N. Y.; Gavin Brass 
& Iron Co,, Detroit, Mich.; Jounx Hatrrens_ey, Common 
Sense Packing, Brooklyn, N. ¥.; NATHANIEL C. Locks, 
Tamper Regulator. Salem, Mases.; Samue. L, Monison, 
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United Brass Co., New York City; WALTER B. NYE, 
Warren Filter, Boston, Mass.; WM. WoLFENDALE, Piumb- 
ers’ Supplies, Fall River, Mass; N. F. Ryper, Varnish 
Manufactory, Middleboro, Mass.; PorTSsMOUTH WRENCH 
Co., Boston, Mass. 


The following members, representatives, and visitors 
were present : 


HONORARY. 


E N. Jones, Boston; Geo. H. Frost, ENGINEERING 
News, New York. 


ACTIVE. 


Hiram Nevons, President, Cambridge, Mass.; R. C, P. 
COGGESHALL, Secretary, New Bedford, Mass.; ALBERT S. 
Gvuover, West Newton, Mass.; PATRICK KIERNAN, Fall, 
River, Mass.; W. M. Hawes, Fall River; G, E. WiInsLow 
Waltham, Mass.; Jas, L. Lusk, Washington, D.C.; C. E. 
Bou.ine, Richmond, Va.; Jos. A, Lockwoop, Yonkers, 
N. Y.; G. A, RouLLieR, Flushing, N. Y.; WEAVER Os- 
BORN, Fall River; Epwin DARLING, Pawtucket, R, 1. ; 
Byron L, CLARK, Woonsocket, R, I.; A. G. PEASE, 
Spencer, Mass.; H. W. ConANtT, Gardiner, Mass.; W. W. 
BapsrITson, Fall River; DeExTER BRACKETT, Boston; 
R. M. Gow, Medford, Mass.; A. H. SALIsBuRY, Law- 
rence, Mass,; H. W. Rogers, Salem, Mass.; JASON GILES, 
Boston; R. R, Yates, Northboro, Mass. ; G.A. KIMBALL, 
Boston; F. W. WILDER, Woodstock, Vt.; D. B. Kemp, 
TON, New Bedford, Mass. ; C. H. BALDWIN, Boston; G. F. 
CHASE, Taunton, Mass.; E. H. KEATING, Halifax, N.S. ; 
J. M. CLARK, Northampton, Mass,; A. W. INMAN, Bos- 
ton; J. F, Patiern, Clinton, Mass.; G. A, Stacy, Marl- 
boro, Mass,; J. W. Morse, Natick, Mass. ; H. G. HOLDEN, 
Nashua, N, H.; F. H. CRANDALL, Burlington, Vt.; W.H. 
RicHARDS, New London, Conn,; F. H, PARKER, Bur- 
lington, Vt.; F. E, HAs, Quincy, Mass.; W. B. SHER- 
MAN, Providence, KR, I.; A. F. Noyes, Newton, Mass. ; 
J, WATTERS, Fall River; G. J. Rigs, Weymouth, Mass, ; 
J.C. HANCOCK, Springfield, Mass, ; T. M. Drown, Bos- 
ton; W. F. Copp, Nantucket, Mass.; 8. E. BaBcoock, 
Little Falls, N. Y. ; F. P. STEARNS, Boston; J, E. BEALS, 
Middieboro, Mass.; C. H. Swan, Boston; 8. M. ALLIS, 
Malden, Mass.: G. B Firts, Attleboro, Mass.; G. F. 
Swatn, Boston; A. E. MARTIN, South Framingham, 
Mass.; H. N. Hyper, Jr., Newton, Mass.: N. DENNETT, 
Somerville, Mass.; W. E. Nason, Franklin, Mass.; H. L. 
Eaton, Somerville,Mass.;C. W. Morse, Haverhill, Mass. ; 
J. W. Rincrose, New Britain, Conn.; C. K. WALKER, 
Manchester, N. H.; F. F. Forses, Brookline, Mass, 


ASSOCIATE. 


Edson Recording Gauge, New York; Chapman Valve 
Mfg. Co., Indian Orchard, Mass.; Locke Bros. Steam 
Pressure Regulator and Damper Co,, Salem, Mass.; Na- 
tional Meter Co., New York; Common Sense Metallic 
Packing Mfg. Co.; Tuerk Hydraulic Power Co., New 
York; American Frost Meter Co., Boston; Peet Valve Co., 
Boston; Jenks Drinking Fountains, Pawtucket, R, I.; 
Stebbins Mfg. Co., Springfield, Mass.; Seiden Patent 
Packings, New York; Thomson Meter Co,, New York; 
Hersey Meter Co., Boston; Henry R. Worthington, 
New York; RK. D. Wood & Co., Philadelphia, Pa.; Galvin 
Brass & Iron Works, Detroit, Mich.; Oliphant Filter Co., 
New York: Whittier Machine Co,, Boston; Ross Valve 
Co , Troy, N. Y.; Walworth Mfg, Co., Boston; Union 
Water Meter Co,, Worcester, Mass.; Portsmouth Wrench 
Co., Boston; Duplex Seal for Water Meters, A. W. 
Worthiey, Boston, Mass.; Water Indicator and Recorder, 
Geo. E. Wiuslow, Waltham, Mass.; Builders’ Iron Foun- 
dry, Providence, R. I.; Asbestos Packing Co,, Chadwick 
Lead Works, Boston, Mass. CHAS. H. EGLER, Flushing, 
Bt 

VISITORS AND REPRESENTVTIVES. 


James P, Bacon, Official Stenographer, Pemberton 
Square, Boston; F. W. Shepperd, Fire & Water, New 
York; F. A. Peckham, ENGINEERING NEws, New York: 
E. L. Abbott, New York; H. A, Gorham, Boston, A. M, 
Worthley, Boston; F. W. Hood, Boston; J. H. Eustis, 
Boston; H. H. Lowe, Clinton, Mass.; W. Ross, Troy, N. Y.; 
W. P. Walpole, Fall River; A, W. Locke, North Adams, 
Maas.; J, B. Edson, New York; J. H. Wells, Boston; W. 
H. Moulton, Worcester, Mass.; L. C. Lampshear, Boston; 
H. W. Fales, Tonawanda, N. Y.; Prof. J. E. Denton, 
Hoboken, N. J.; H. Q. Saunderson, Springfield, Mass.; 
L. W. Turner, Boston; G. A. Polly, Boston; F. L. Pratt 
Cambridge, Mass.; G. F. Monroe, Boston; W. J. Mil- 
ligen, Boston; W. F. Wright, Lowell; E. T. Lansing, 
Little Falls, N. Y.; R. Brandt, New York; A. G. Hayes, 
Middleboro, Mass.; E. A. Stevens, Jr., Malden, Mass.; 
G. L. Gould, Maiden, Mass.; H. H. Fisk, Malden. Mass,; 
G. E. Batchellor, Boston; L. A. Palmer, Boston; G. 
Woodcock, Salem, Mass., Prof. W. T. Sedgwick, Boston ; 
J. Hattersley, New York: X. H. Goodnough, Boston ; 
C. F. Angell, Providence, R. L.; F. B. Gleason, Marlboro, 
Mass.: W. Webster, Boston; A H. Broderick, Boston; 
J. F. Plunkett, Marlboro; P. B. Murphy, Marlboro, Mass.; 
W. PD. Doyle, Mariboro, Mass.; Thos. Burke, Marlboro, 
Mass.; F, W. Skinner, Engineering & Building Record, 
New York; A. A. Blossom, Bosten ; E. L. Ross, Boston ; 
J. M. Betton. New York; J, C. Kelley, New York; Jesse 
Garret, Philadelphia, Pa.; L. McHugh, Detroit, Mich. 
H. D. Winton, Wellesley, Mass.; R. J. Thomas, New York; 
Chas, Lynch, Detroit, Mich.; F, E. Stevens, Boston. 


ENGINEERING NEWS 


American Association for the Advancement of 
Science.—The 38th meeting of the association will be held 
at Toronto, Ont., beginning Aug. 27. For particulars 
pertaining to membership, papers, or business, address 
the permanent Secretary, F. W. PUTMAN, Salem, Mass. 


RAILWAYS. 
EAST OF CHICACO.—Existing Roads. 


& Lehigh Valley.—Surveys are reported in progress for 
a branch to run from Pittston, on the main line, to 
Seranton, Pa.,a distance of about 10 miles, — Right of 
way is being secured for the line from Roselle, N, J., to 
Newark, N, J., a distance of about 8 mile. The line will 
ultimately be continued from Newark to Jersey City, 
thus giving the Lehigh Valley a route into New York. 

McKeesport & Belle Vernon.—This road has been 
completed from Elizabeth to Elkhorn, Pa., this season 
and it is expected to reach Monongahela City by July 4. 
The road was built from McKeesport to Elizabeth, a dis- 
tance of 8 miles, last year, 

Chicago & Eastern Illinois.—At a meeting of the 
stockholders of the Evansville, Terre Haute & Chicago 
R, R., recently held, the forma! transfer of the majority 
of the stock recently purchased by the Chicago & East- 
ern Illinois Co. was made. The Chicago & Eastern IIli- 
nois Co. bas operated the Evansville, Terre Haute & 
Chicago R. R. since May 1, 1880, under a lease of 999 years. 


Utica & Unadilla Valley.— J. A. Seno, of Bridge- 
water, N, Y., contractor, writes us that about 75 men 
and 25 teams are now at work on this road and grading 
is well advanced for 4 miles. There remains only one 
light cut to be made and the approaches to the trestle 
work to be filled when the grade will be ready for track- 
laying, The force will be increased to about 200 men as 
soon as Leonardsville is reached. 

Barnegat Park,—Constraction has been suspended 
for the present on this road, The road was projected to 
run from Barnegat Park, N. J., té the ocean beach. 


Newfoundland ,—It is stated that the Government of 
Newfoundland will build this road as a government 
work. The road is projected to run from St. John’s to 
Hall’s Bay, a distance of 250 miles. Work will com- 
mence soon. H, C, BURCHELL, Colonial Government 
tngineer, St. Johns, Newfoundland has charge of the 
work. 

Cornwall & Lebanon.—The directors of this company 
recently held a meeting at which it was voted to aban- 
don the project of building the line from Reading to 
Lebanon, a distance of 25 miles. 

Baltimore & Ohio.—The statement of earnings for 
the month of May, 1889, shows the following results as 
compared with the same month in 1888 : 


1888 1889 


CORONER CRPRTIIE oa sic onp0 og 000K e+e $1,769,184 $1,760,713 
Operating expenses 1,206,044 = 1,249,042 


Net earnings $563,140 = $511,671 


Dexter & Piscataquis.— Work is veing pushed on 
this road, and it is expected to have it completed to 
Foxcroft by Dec, 1. 

Wabash.—The engineers of this company are now at 
work on the line from Wabash to Laketon, Ind., con- 
necting the Wabash and Wabash Western railways. 

Northern Adirondack,—It is announced that this 
road will be extended to Tupper’s Lake, a distance of 
22 miles. 

Michigan.—The Michigan Senate has passed a bill 
regulating passenger fares on railways atthe rate of 
2 cts, per mile where the earnings are $3,000 or over per 
mile ; 24 cts. where the earnings are between $2,000 and 
$3,000 per mile,and 3 cts. where the earnings are less than 
$2,000 per mile. This does not apply to railways in the 
northern peninsula which are allowed to charge 5 cts. 
per mile, 

Wilkesbarre & Western,—Work is being pushed on 
the extension of this road from Millville to Shickshinny, 
a distance of 20 miles. The line has been graded from 
Millville to Rohrsburg and it is expected to have the 
tracklaying completed by July 15. The line from Rohrs- 
burg to Shickshinny will be mostly heavy work, there 
being considerable rock cutting. The Bellefonte & East- 
ern R. R, Co., which was chartered several years ago and 
afterwards secured by the Wilkesbarre & Western, will, 
it is stated, be completed and surveys will commence at 
once, The road was projected to run from Bellefonte to 
Watsonton, a distance of about 50 miles. 

Delaware River & Lancaster ,— Work is reported 
commenced on this road which is to run from Pheenix- 
ville to French, Creek, Pa, 

Baltimore & Delaware Bay.— A_ correspondent 
writes us that this company is building a line from Bom- 
bay Hook to Clayton, Del, The line trom Clayton to 
Chestertown, 34 miles, is being improved. A line will also 
be built from Worton to Tolchester, Md., 10 miles. One 
new 50-ft. span bridge will be built and all the old 
bridges on the line will be reconstructed, 

Western Maryland,.—It is stated that this company is 
considering an extension to run from Chambersburg to 
a connection with the East Broad Top R. R, The East 
Broad Top R, R. will, it is said, be purchased by the 
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Western Maryland Co, and extended toa connection wit} 
the Baltimore & Ohio R. R, The object of the extension 
is to obtain an entrance into the Broad Top coal fields, 
About 100 miles of railway would have to be built t 
make the proposed connection. Surveys were made for 
the line some years ago. 

Grand Trunk,—A petition has been presented to the 
government by the people along the route, asking that 
aid be given to extend the Haliburton branch of this 
road to Mattawa. 


Projects and Surveys. 


Montrose & Binghamton.—The Boards of Trade of 
Montrose, Pa., and Binghamton, N. Y., have jointly 
agreed to bear the expenses of a survey for the proposed 
railway between those two places, a distance of about 
23 miles, The road will pass through the towns of Pierce 
Creek, Hawleyton and Silver Lake. 

Niagara River & Erie,—Incorporated in New York 
to build a line of railway from a point on the New York 
Lake Erie & Western R. R., in Buffalo, to the village of 
Tonawanda, a distance of 8 miles. Among the incorpo- 
rators are ; HENRY W, WATSON, JOHN R. WILLIAMS, and 
Gro. F. BROWNELL, all of Buffalo. 

Mt. Desert—The Railroad Commissioners of Maine, 
have renewed the charter of this company for 3 years 
The road was projected to run from Bar Harbor to the 
foot of Green Mt., a distance of 3 miles. 

Elizabeth & Sutersville,—it is stated surveys have 
been made for a railway to run from Elizabeth to Suters- 
ville, Pa., a distance of about 5 miles. A bridge is also 
to be built across the Monongahela river at Sutersville, 
to connect with the Pennsylvania R, R. 

Grand Rapids & Mineral Springs.—A company 
has been organized in Michigan to build a line of railway 
from a point on the Grand Rapids & Indiana R. R°, near 
Hall St., Grand Rapids, Mich., southwest to the junc- 
tion of the Lake Shore & Michigan Southern and the 
Chicago & West Michigan railways. The object of the 
road is to develop the factories and lands along the 
route. FRED. W. STevENs, of Grand Rapids, is Chief 
Engineer. 

Presumpscot River,—At a meeting of the stockholi- 
ers, recently held, the following officers were elected : 
Gro. P. Wesrcort, President, and Gro. F, West, Treas 
urer, The directors were authorized to proceed at once 
with the construction of the road. 


SOUTHERN.--Existing Roads. 


Roanoke & Southern.—At a meeting of the stock- 
holders of this road, recently held, H. 8. Trout was 
elected President. The road has been completed from 
Winston-Salem to Walnut Cove, 18 miles, and efforts are 
being made to secure sufficient capital to complete the 
line.——It is stated that this company, the Cape Fear & 
Yadkin Valley R. R, Co., and the Shenandoah Valley 
R. R. Co., will consolidate. 

Charleston, Cincinnati & Chicago.—Work has com- 
menced at Johnson City, Tenn., on this road, About 50) 
men are now at work and the road will be quickly 
pushed to completion from Johnson City north to a con- 
nection with the Chatteroi R. R. in Kentucky. 

Union Point & White Plains.—Grading has been 
completed and tracklaying is in progress on this Georgia 
road. 

Georgia Southern & Florida, — Tracklaying is now 
in progress on this road. Itis expected that the road 
will be completed from Valdosta, Ga., to Lake City, Fla., 
by Nov. 1. 

South Atlantic & Ohio,—The contract to build this 
road from its present terminus to Big Stone Gap, Va., 
has been let to Mason, Hodge & Co., of Frankfort, Ky. 

Louisville & Nashville.—Contracts will soon be let 
for building the Cumberland Valley branch of this road 
from Cumberland Gap to Princess Flats, the terminus of 
the Norfolk & Western R. R.—The company will ex- 
pend about $350,000 this season in repairing and renew- 
ing the bridges along its route. 

Atlanta & West Point,—Work is reported in pro- 
gress on a line to run from Atlanta to East Point, 
Ga,,a distance of about 6 miles. The road now uses 
the track of the Central R. R. of Georgia between 
those two places, 

Georgia Pacific,—Work is now in progress changing 
the line from Greenville and Johnsonville, 30 miles, to 
standard gauge. A regular schedule of trains will be put 
on the newly completed line from Columbus to Green- 
ville, Miss., a distance of 142 miles, about July 1. 

Eutawville—Work is now in progress on this road 
near Sumter, 8. C, The contract for building an iron 
bridge over the Santee river will be letsoon, H.T. PEAKE: 
of Vances, 8. C,, is Chief Engineer. 

Norfolk & Western.—The contract for building the 
Clinch Valley branch to Big Stone Gap. Va., has been 
jet to Mason, Hoge, Gooch & Co., of Frankfort, Ky. 

Louisville, New Orleans & Texas.—This company 
has let the contract for building the Bolivar Loop.— 
Th» gauge of the Natchez, Jackson & Columbia R.R., 
running from Natchez to Jackson, Miss., 100 miles, is 
being broadened. 

Hartsville Tfacklaying is now in progress on this 
South Carolina road. It is expected to have the line 
completed by Sept. 1. 
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Projects and Surveys. 

Gulf & Chicago.—The prospectus of this company 
gives the following data concerning the enterprise: 

The company was incorporated Feb, 27, 1889,to build a 
railway runring from Cedar Point, Ala., north to the 
Tennessee State line. The State of Alabama bas sub- 
sidized the road to the amount of $19,000. The locating 
surveys have been made and show a very favorable 
route. The principal business of the road will be in 
coal, timber, cotton, and farm produce. The estimated 
earnings of the road are $1,773,000, from which will be 
taken $1,520,000 for operating expenses, taxes, ete., 
leaving a balance of $253,000. C, C. Merrick, Union 
Building, Chicago, Ill.. is President. 

Hiawassee, Iron, Mineral & R, R, Co.—This com- 
pany bas been organized in Tennessee to build a line 
of railway from Dayton to Hiawassee Gap, a distance 
of 32 miles. Jouw G. CARTER, Dayton, Tenn., is inter- 
ested. 

Middleburg, Highland & Lake Butler.—The offi- 
cers of this company, which proposes to build a railway 
from Middleburg to Lake Butler, a distance of 
20 miles, are: J. A. BRYAN, President; H. CLark, Treas- 
urer, and C. E. Pickett, Superintendent; all of Jack- 
sonville, Fla. 

Greenwood & Tallahatchie,—A project is on foot to 
build a line of railway from Cassidy buyou down the 
Tallahatchie river, to Greenwood, Miss. 

West Florida & Alabama,—This company has been 
organized in Florida with the following officers: J.D. 
PrrRONG, President; B. F. How1anp, Vice-President: 
and J. H. HAMILTON, Secretary, all of St. Andrews’ Bay. 


THE NORTHWEST.—Existing Roads. 

Chicago, Milwakee & St. Paul,—This company has 
fileda mortgage for $150,000,000 secured by a first lien 
on all the company’s property. The bonds bear 4 per 
cent. interest and will be used mainly to retire all the 
outstaading 5, 6and7 per cent. bonds now held on va- 
rious portions of the company’s property. $6,000,000 of 
these new bonds have been sold to Kubn, Loeb & Co., 
of New York. 

Northern Pacisic,—Work is in progress on the con- 
necting link between the terminus of this company’s 
system and the lines of the Wisconsin Central R. R. at 
Ashland, Wis. 

Kansas City, Wyandotte & Northwestern.—The 
Kansas City & Beatrice Railway Co. has been incorpo- 
rated in the interest of this company, to build a rail- 
way from the south line of Pawnee county, Neb., 
through the counties of Pawnee and Gage to Beatrice, 
a distance of about 40 miles. 

Projects and Surveys- 

Grand Trunk Junction, — This company has been 
consolidated with the Polk & Forty-ninth St. Junction 
R. R., with principal offices at Chicago. The capital 
stock is $1,500,000. Among the directors are, JosEPH 
Hickson, W. J. Sprcer, and G. B. Reeve. 

Duluth, Milbank, Huron & Chamberlain,—Ipcor- 
porated in Dakota to build a line of railway from Mor- 
ris, Minn., via Milbank, Clark, and Huron, to Chamber- 
lain, Dak., a distance of about 225 miles. Among the 
incorporators are, D. W, Diaas, of Milbank, W.H, 
Lams, of Clark, and J. O. STearns. of Chamberlain 
The principal offices will be at Milbank, Dak. 

Black River Falls & Eastern.—The town of Black 
River Falls, Wis., has voted $10,000 in aid of this road, 
which is projected to run from Black River Falls to a 
eonnection with the Green Bay, Wirona & St. Paul 
R.R., a distance of 23 miles. Huon H. Prices, of Black 
River Falls, is President. 

Indianapolis, Beardstown & Quincy,—Incorpora- 
ted in Illinois to build aline of railway from a connec- 
tion with the extension of the Indianapolis. Decatur & 
Western at Beardstown, IIl.,*o Quincy, Ill., a distance 
of about 40 miles. Among the incorporators are, JoHNn 
M. Savin, Wm. W. Berry, and R. F. Newcomsg, all of 
Quincy. 

THE SOUTHWEST.—Existing Roads. 

New Mezxico,—A correspondent sends us the follow- 
ing: 

Several parties of engineers supposed to be in the 
employ of the St. Louis & San Francisco, the Ft. Worth 
& Denver City and the Chicago, Rock Island & Pacific 
railway companies are now working through the south- 
vastern corner of New Mexico Territory, evidently 
prospecting tor the most feasible ronte to El Paso, 

ex.,and the southwest. The route being followed 
will take them through the fertile lan-is of Peeos Valley 
just north of the Texas State line. This region is just 
being brought under cultivation by the Pecos Irriga- 
tion Co., which bas let contracts amounting to over 
$500,000 for the construction of cana!s to irrigate 200.- 
000 acres of land owned by them. W. C. Bradbury, of 
Colorado, is the contractor and now hasa large force of 
men aod teams at work. The lines now being sur- 
veyed pass just south of the Guadelupe mountains, 
which route will give mucn lighter grades and cheaper 


construction than lines formerly run_ through the 
Guaro cafion and the passes of the San Francisco 


mountains. 
ROCKY MT. AND PAC.— Existing Roads. 

Rio Grande Western. A press despatch quotes 
General Superintendent D. C. DopGs as saying that 
this company expects to build about 75 miles of practi- 
cally new line and to make several other improvements 
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during the present season. One section between Cre- 
vasse Station and Ciseo Station, Col.. about 40 miles 
long, will be entirely new. The road will be shortened 
about 16 miles in all. The cost forgrading wil! he about 
$600,000 and the cost for rails to be used in changing 
the track to standard gauge will be about $1,000,000, 
Contracts will soon be let for the construction of 35 new 
engines and 600 new cars at a cost of $700,000 or $800,000, 
It is probable that the broad-gauge line from Grand 
Junction to Newcastle will also be built. 

Denver & Rio Grande,—About 11 miles of track re 
maip to be laid on the branch from Sapinero to Lake 
City, Col., a distance of 36 miles. The grading has heen 
nearly completed on the line from New Castle to Rifle 
ereek, and tracklaying will soon begin. 

Union Pacific._-The articles of consolidation of the 
Oregon Short Line. the Utah & Nevada, the Utah & 
Northern, the Utah Central, the Salt Lake & Western, 
the Idaho Central, the Ogden & Svracuse, and the Ne- 
vada Pacifie railway companies have been drawn up. 
They provide for the consolidation of these eight cor 
porations with all their properties and franchises of 
every nature and description, into one corporate or- 
ganization to be known as the Oregon Short Line & 
Utah Northern Railway Co. The capital stock is to be 
$24,789,039 which shall be’issued in place of the stock of 
the separate companies. The cost of construction of 
the consolidated road is about $56,500,000, and the aggre- 
gate length is about 2,224 miles now and to be con- 
structed.——It is stated that a party of engineers is 
making surveys. in the interest of this company, for a 
braneh to run from Sidney, Neb.. on the main line 
aorth, via Chadron, to the Black Hills. 


Projects and Surveys. 

La Jura, Pagosa Springs & Western.—We have re 
ceived the following information from J. W. Scurrrer, 
of La Jara, Conejos county, Colo., President: 

The surveys for this read, which is to run from La 
Jara west through the Alamosacanon and the towns 
of Jasper and Stunner to Pagosa Springs, a distance 
of about 80 miles. are in progress ard completed for 
abont 40 miles. All excent about 20 miles is mountain 
work. The maximum grade is about 2 per cent. as far 
xs surveyed. There will be no bridges: possibly one 
tunnel. The principal business will be in ore, lumber, 
eoal and the passenger tra Tie to the Pagosa minera! 
springs. About 40 miles right-of-way has been secured 
and Iceal aid sufficientte make the surveys. The com- 
pany was incornorated May 9, 1889, R. R. SALTER of 
La Jara, is Chief Engineer. 


FOREICN. 

Cordova & Northwestern,—This is the name of a 
company which has been formed for the purpose of ac- 
quiring certain concessions granted by the Government 
of Cordova for the construction of a line of railway 
from the city of Cordoya,in the Argentine Republic, to 
Crus del Eje. with branches from near La Calera to Las 
Centeras de Mal Paso, and from near Santa Maria to 
Tauti Cuchi, a total distance of 100 miles. The prelimin- 
ary surveys have been made, giving a favorable route, 
The line runs through a fertile country, well adapted to 
growing the vine and rich in minerals. At Saladen and 
La Calera there’are large quarries of marble used in 
making Cordova lime. The Government has subsidized 
the road to the amount of $35,500 per kilometer to be 
paid half yearly and to commence as soon as 25 kilo- 
meters have been opened for traffic. All the property of 
the company is exempt from taxation. The concession 
lasts 55 years trom the date of the completion of the 
road, after which time all the property of the com- 
pany becomes the property of the Provincial Govern- 
ment. The engineer of the company is ALFRED Rum- 
BALL, 20 Victoria St., Westminster, London, 

China,—It is stated that the Chinese Goveri.ment will 
soon call for tenders for the construction of a railway 
from Pekin to Hankow, China, 

Monterey & Merican Gulf.—About 530 miles of this 
road, from Monterey southeast towards Tampico, Mex., 
has been completed and is in operation, and construc- 
tion is being pushed on the remainder of theline. Ww. 
H. WENTwoORTH, of Monterey, is Chief Engineer. 

Champerico & Northern.—This road, whivh runs 
from the port of Champerico, Guatemala, to the town 
of Retalhulca, a distance of 30 miles, has been sold to 
capitalists of Guatemala, and will, it is said, be ex- 
tended by them. This company was incorporated in 
1883 at San Francisco, Cal., and the road has been 
owned and operated by THos. BeLw and other capital- 
ists of that city. 

Sonora, Sinoloa & Chihuahua,—It is stated that 
work will be commenced soon by the contractors 
Huse & Co., of Chicago, on the line from Deming, New 
Mex., to Casto Grande, Mex., 145 miles. 


RAPID TRANSIT. 

Electric Railways.—Salem, Mass.—The Essex Elec- 
tric Street Ry. Co. has been organized to build a line be- 
tween Salem and Peabody. It is expected to have the 
line in operation by September, Treasurer, Wm. D. Den- 
Nis. Capital stock, $50,000. 

Chattanooga, Tenn.—The contract for the extension 
of the electric railway has been let to Mr. Eaton. 

Columbus, O.—Work has been commenced on the new 
electric railway to Glassboro. 
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Cleveland, Oo 


The Board of Improvements has re 
ported in favor of granting the Rroadway & Newburg 
Street Ry. Co an ordinance giving it the right to oper 
ate its line by electricity, and extending its franchise for 
25 years, 
Denver, Col,—The Denver Tramway (Co. has received 
the required subsidy of $20,000, and will build a line from 
Alameda Ave., the terminus of the cable line, to Sheri 
dan Ave., a distance of 4 miles, The read will be narrow 


gauge, and an overhead wire system will be adopted. 

Electric Motors.—The Westinghouse Electric Co, ex 
pects to have its new motor, on the Tesla system, in 
operation by September, An overhead wire will be used 
with this motor, but the machinery is said to be very 
simple and powerful, 


Elevated Railways. An ele 
vated road is projected from the Newtown creek bridge 
to Myrtle Ave., Brooklyn. It will be in the interest of 
the Kings County Elevated Ry. Co, 

Kansas City, Kan.—The Interstate Elevated Ry. Co. 
has applied for an amendment of its franchise to permit 
the use of steam locomotives instead of a cable on the 
new Riverview line, as the construction of the Kensing 
ton dummy line will form a loop with the Riverview 
line. 


Greenpoint, N.Y. 


Dummy Line. Rome, Ga.—The Rome Land Co. has 


purchased the dummy line built and owned by Capt 
J. J. SEayY. 
Cable Railways.—Providence, RR. I.-The Provi 


dence Cable Tramway (o, has been asked to extend its 
line to Silver Lake. 

St. Paul, Minn.—The Seventh St, cable line was for 
maily opened June 15. It is 544 miles long. 


Street Railways.— Brooklyn, N. ¥.—The Brooklyn 
City Ry. Co. proposes to extend its Flushing Ave. line to 
the county boundary. 

Flushing, N. Y¥.—The Flushing & College Point Street 
Ry. Co. purposes to begin operation about August, The 
track is almost completed. President, Joserpn Dykrs; 
Treasurer, HENKY CLEMENT; Secretary, C. Frey. 

Memphis, Tenn.—The Citizens’ Street Ry. Co. has soid 
its franchises and property to a syndicate headed by Mr. 
HoumMeEs of Chicago, for about $950,000. 

Fulton, Zll..-The Fulton & East Clinton Street Ry 


Co. has been incorporated by JouNn ©, MARTINDALE 
T. A. HARDIN and CHAS, A, GRISWOLD, Capital stock 
$50,000. 


CONTRACTINC. 

Dredging .—The following bids for dredging 25,000 cu. 
yds, from the Wallabout and Whitney basin, at the 
Brooklyn Navy yard, were opened June 1), at the Navy 
Department, Washington, D. C.: Wm, H. Beard, Brook- 
lyn, 27 cts, per-cu, yd.; Chas. Dubois, Brooklyn, 32 cts, 
Brainard Bros,, New York, 35 cts. 


Sewers. — Middletown, N. Y¥,—The contracts for sew- 
ers have been awarded by CARROLL Par, Bassett, Con 
structing Engineer, to B. Van Vranken, of Schenectady, 
and Jas. Dual, of Brooklyn, at the following prices. 
8-in. pipe sewer, 70, 77 and 80 cts. per ft.; 9-in,, 82 and 
98 cts.; 10-in., 80 and 97 cts., 12-in,, $1.20; Ys, 70, 75 and 
#0 cts. each, iron, 3 cts. per Ib.; manholes, $2.% per ft.; 
6-in, house connections, 45 and 50 cts. per ft.; timber 
$30 per 1,000 ft. B, M.; rock excavation, $5 per cu. yd. 
concrete, $6 per cu. yd. The other bidders were 
J. W. Hamilton, of Middletown; C. J. Everson, of Middie- 
town; C. A. Van Keuren, of Jersey City, N. J. The 
work is in 5 sections, aggregating 13.555 ft. of pipe sewers. 

Bradford, Pa. —Coutracts have been awarded as fol- 
lows by JonN A. Seymour, City Engineer: Kelly & 
Sheehan, of Bradford, for trunk sewers, 33 cts. per cu. 
yd, for excavation and back filling, $35 for manholes, $5 
per cu. yd. for rubble masonry in cement, $7 for tiush- 
ing gate, hinges, etc.; $11 for timber and plank; salt 
glazed sewer-pipe, $1.15 for 4-in., 78 cts. for 20-in., 44 cts. 
for 15-in.; 30 cts. for 12-in., 28 cts, for 10-in., 25 cts. for 
8-in., $3.80 for 20 x 8-in, Ys, $2 for 10 x li-in., and 5 x 15 
in. Ys, J.C. Carr, of Bradford, for local sewers: 26 cts, 
per cu, yd. for excavation and back filling, 28 cts. per 
ft. for 12-in. salt glazed sewer pipe, 21 cts. for 10-in. 
15 cts, for &-in., $1.00 for 12-in. branches, $1 for 10-1n. 
68 cts, for &in., $27 for manholes. 

Albany, N. Y.— Contracts have fbeen awarded as 
follows: Delaware Ave. pipe sewer: A. N. Brady, $1.17 
per lin. ft, for 18-in., 97 for 15-in., 85 cts, for 12 in.; $3.75, 
$3 and $2.40 for Ys; manholes, $50; lampholes, $10; receiv. 
ing basins, $77.50 Elk and Second St. pipe sewers, W. EF. 
Murphy, $1.05 for 15-in., 55 cts, for 6-in, $3.40 for 
branches ; manholes, $40 and $60; lampboles, $12; re. 
ceiving basins, $80. 


Sewer Pipe.— The contract for pipe for the new 
sewers at Butte, Mont., has been awarded to the Butte 
Sewer Pipe & Tile Co. for about $20,000. 


Street Work.— Albany N. Y.— The contract for 
granite block paving on Trinity place has been awarded 
to P. H. Reily: granite, $2.79 per sq. yd.; curb, 79 cts. per. 
ft.; circular curb, 99 cts,; old curb, 5 cts. per. ft.; cross- 
walks, 10 cts. per. sq. ft, 

Bradford, Pa.,—A contract for paving has been 
awarded by J. A. Szymour, City Engineer, to J. & M. 
McMahon : 33 cts, per cu. yd. for earth excavation, in- 
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cluding hauling and grading; 48 cts. per. lin. ft. for 
straight and curved curbing; $1.60 per sq. yd. for brick 
pavement, including sand and gravel ballast; 30 cts. per 
ft. for 8-in. sewer pipe. laid; $3 for setting sewer catch 
basins and connecting with sewers, $3.50 per cu, yd, for 
rubble masonry in cement. 


Breakwater. - Proposals for the construction of the Mar- 
quette breakwater have been received by Major QuINN, 
U.8, Engineer Office, Duluth, Minn.: Powell & Mitchell, 
Marquette, Mich., $120.42 per lin, ft. for substructure, 
24 ft.,$19.74 per lin. ft. for superstructure; total estimate, 
$25,228.80. Morrison & Hannah, Duluth, $92.90 for sub- 
structure and $17.10 for superstructure: total estimate 
$19.800, J. Munro, St. Ignace, Mich.. informal. The balance 
available for harbor improvements at Marquette will be 
$32.593,34. The extension is to be 180 ft, long. There will 
be three cribs 60x24x18% ft., standing on a continuous 
substructure 190x24x6 ft. The average depth of the 
water where the extension is to be made is 22 ft. The 
contract calls for 99,062 ft, of timber, 158,77 cords of stone, 
and 8,764.1 Ibs. of iron, 


Hauling Stone.— The Selectmen of East Hartford, 
Conn., have received the following bids for carting stone 
from the railroad tracks to any point within a half mile 
on the roads: W. A, Wright, 72 cts. per ton: G. D. Burn- 
ham, 27% cts; R. Devitt, 30 cts; Elmer & Arnold, 30 cts.; 
A. Burnham, 40 cts. The contract was awarded to W. A. 
Wright. 


Wrought Iron Pipe.—The following bids for wrought- 
iron water pipe, 49 ft. long, 3 ft, diameter, at railway 
crossing, have heen received by J, Warrertaw, Superin- 
tendent of Water-Works, Cleveland, 0.: Smith & Teach- 
ont, Cleveland, $639; D. Connolly, Cleveland, $664. 

Granite.—The following bids for cut granite for the 
Congressional Librarv have been received by B. GREEN, 
Superintendent, Washineton, D.C.: Mount Waldo Gran- 
ite Works. Frankfort, Me., $65,090; Rooth Bros. & Hurri 
cane Isle Granite Co.. $72,113 and $65,336.55: Cane Ann 
Granite Co,, Boston, Mass., $59.859: Gill & Johnson, Balti- 
more. Md., $52,968.90: George M. Wheelon & John Sheelds, 
Deer Isle, Me., $68,751.70; Cyrus J, Hall, Belfast. Me., 
$58,131; Southern Granite Co., Atlanta, Ga., $62,108.10. 


City Hall.—The City Hall Commissioners, Syracuse, 
N. Y.. have awarded the contract for the new building 
to Hughes Bros., at $238,750. Onondaga gray limestone 
will be used. 


Asphalt Paving.—The Board of Public Works, Detroit, 
Mich., has received the following bids for Trinidad 
asphalt paving on Cass Ave.: Western Paving & Supply 
Co., of Chicago, $63,652.40: Warren-Scharf Asphalt Pav- 
ing Co., of New York, $74,982.05, 


Street Material.—The city authorities of Louisville, 
Ky., have awarded a contract for 30,000 tons of granite 
blocks, 10,000 lin. ft. of granite curbing, and 50,000 lin. ft. 
of granite flagging for gutters. Representatives of 25 
of the leading granite companies of the country were 
present at the opening of the bids. All the bids were 
lower than heretofore made, the last granite purchased 
by the city costing $8.65 per ton. The award was made 
to the Mount Poney Quarry Co., of Culpepper county, 
Va., at $6.90 per ton for Virginia granite. The Maine and 
New Hampshire granite was offered at $7.40, Georgia at 
$7.43, and Arkansas at $7.83 per ton. 


Cedar Block Paving.—The City Council of Des 
Moines, Ia., has contracted for several miles of paving at 
$1.24 per sq. yd. for cedar blocks on plank foundation, 
$1.54 for cedar blocks on concrete foundation, and $1.75 
per sq. yd. for brick, 

Gas Well.—-The contract for boring the gas well at 
Hastings, Neb., has been let to Page Guthrie, of Pitts- 
burg, Pa. The contract is for 50,000 ft. or less, at the op- 
tion of the stockholders. Work is to be commenced by 
June 10. 


River Work.—S. J. Truax, of Hastings, Minn., has 
been awarded the government contract, amounting to 
$65,000, for work to be done at the head of Lake Pepin in 
straightening and cleaning the river channel. 


Jail.—A new jail is to be built next October at Marian- 
na, Ark. For particulars address W. T. DERRICK, Clerk 
of Lee Co., Marianna, Ark. 


Road Work.—The Board of Freeholders of Union Co. 
at Elizabeth, N. J., will issue $150,000 in 4% per cent. 
bonds, for the improvement of the principal roads of the 
county. 

PROPOSALS OPEN. 

Water Pipe.—Approximately 522 tons 48-in. with 6 
tons of special castings; 3,450 tons 49-in. with 84 tons of 
special castings. A. Van Der Vers, President, Special 
Water Commission, Albany, .N. Y. 

Gas Lighting.—Canitol of the Province of Pernam- 
bueo,“Brazil. A. Da Costa, Secretary, Brazilian Lega- 
tion, 24 State St., New York City. 

Artesian Well.—Address W. R. Mruuer, City Audi- 
tor, Groton, South Dakota. 

Water-Works.—City of Plainfield, N. J. O. B. Lzo- 
NARD, City Clerk. 

Street Improvements.—Regulating, paving and 
grading streets, THomas F. Gritroy, Commissioner of 
Public Works, NewjYork City. July 2. 
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Sewers.—Laying about 1,500 ft, of 22-in, and 24-in. vit- 
rified sewer pipe, excavation from 12% ft. to 25 ft. deep, 
lower half in rock; also 14 manholes and 6 silt basins. 
Cuas, E, Fowuer, Superintendent of Water-Works and 
Sewers, Poughkeepsie, N. Y. July 2. 

Sewers.—About 6 miles of pipe sewers. THE ROAD 
COMMISSIONERS, Ware, Mass. July 2. 


Electric Lighting.—Furnishing, operating and main- 
taining 1,346 lights. HuGu J. Grant, Mayor, New York 
City. July 2. 

Sewers.—Brick intercepting sewers. H.W. WeLcn, 
Clinton, Mass. July 5. 

Dredging.—At the bulkhead, between Perry and 
West Eleventh streets, North river. COMMISSIONERS OF 
THE DEPARTMENT OF Docks, New York City. July 8. 

Cementing.—Cellar floor, Naval Home. Jas. Fuiton, 
Paymaster-General, U, 8. Navy, Washington, D. C. 
July 9. 

Storage Reservoir.—On the Muscoot branch of the 
Croton river. in the town of Somers, Westchester 
county, near Amawalk. THomas F. Griroy, Commis- 
sioner of Public Works, New York City July 12. 

Street Improvement.—Elizabeth St. from Shillito to 
Union 8t., in Avondale,O. W. E. Wynne. Room 39, 
Sinton Building, Cincinnati, O. July 15. 

Steam Engine.—Fifty horse-power, automatic steam 
engine. GorpDon E. Conk, 384 Jackson 8t., St. Paul, 
Minn. Julv 18. 

Wreckage Removing.—Two schooners from Cam- 
bridge Harbor. Md. W. F.Smirx, U.S. Agent, Wilming- 
ton, Del. July 18. 

Sewer.—H..M. FarRNnswortH, Room 12, 210 Superior 
St., Cleveland, O. July 23. 


MANUFACTURING AND TECHNICAL, 


Rolling Mills.—The new Montreal Rolling Mills Co. 
has begun the erection of its new building at St. Henri, 
Que. The company has acquired there 140,000 ft, of land, 
and the buildings, which will be 200 x 120 ft, will cost be- 
tween $25,000 and $30,000. Twenty years’ exemption from 
taxation has been granted, Wrought iron pipe will bea 
specialty. 

Cement Pipe.—W. M, Frencu, of Tavares, Fla., will 
erect a plant for the manufacture of cement pipe. 


Artificial Stone.—The Jackson Artificial Stone Work 
Co. has been organized at Jackson, Tenn., by R. H. HaAm- 
MERSLY,. G, H. RAMEY, and others. 


Road Roller.—The city of Kingston, N. Y.. has pur- 
chased a steam roller from the Harrisburg Car & Mfg. 
Co., Harrisburg, Pa. 


Signals.—The Universal Electric Railway Signal Co. 
has been incorporated at Richmond, Va. President, 
RoBerT G. CORBELL; Secretary, JAMES R. BRAND. 


Docks.—The South Brunswick Harbor & Land Co. will 
expend $1,000,000 on docks, wharves, etc. 


Rock Drilling.—The Rand Drill Co., of New York, has 
received the following letter: 


The following work, done with one of your No. 4 
Little Giant rock drills, will certainlv be interesting to 
you Acertain party wagered $10 with me that T could 
not bore 130 ft. im one dav’s work of 10 hours in hard 
New York rock. Twas working then on the northwest 
corner of Fiftieth St. and Third Ave., this citv. T took 
the bet un, and on Wednesday. Apri] 17, 1889, I drilled 25 
holes, each hole being 5% ft. deep and 24 ins, at the 
bottom. making thus a total of 137% ft., the wager being 
won with 714 ft. tospare. The holes were measured by 
me and the party ¥ wagered with and the contractor for 
for whom T was doing the drilling. 

The Brass & Iron Works Co., organized at Fostoria, 
O., carries on the business of the firm of Walter 8. Payne 
& Co., Mr. W.8. Payne having withdrawn from the firm. 
President, CHARLES Foster ; Manager, NICHOLAS PORTZ; 


Secretary, Wm. M. Day; Superintendent, J. C. Trrvs. 


Die Forgings.—The Springfield Iron Works, of Spring- 
field, Mass., make a specialty of die forgings, and have 
put in a new plant for this class of work, using dies under 
heavy pressure instead of hand hammers, by which 
means all pieces of the same form are exact duplicates. 
A circular is issued giving illustrations of some of the 
different forms of forgings made, and is of interest to 
architects, builders, master mechanics, etc. 


Brake.—The Solano Air Brake Co. has been incorpora- 
ted at Chicago, Ill., by L.G, Fisner, D. J. SCHUYLER, and 
F. ULitMAN. Capitalstock, $1.000,000. 


Pumps.—The Ward. Pump Co, has been organized at 
Rockport, Ill., by F. WARD and F, LANE. Capital stock, 
$50,000. . 

The American Sanitary Co. has been organized at 
Covington, Ky., by H. N. Lewis, Gro, B. KERPER, CHAS, 
Lupvow, E. O. ELHELBY,and E. R. Dononve. Capital 
stock, $150,000. The company will manufacture and deal 
in sanitary appliances. ‘ 

Construction Companies.—The Inland Construction 
Co, has been incorporated at Tacoma, W. T., by W. H. 
Woopnrtrr, T. L. Nrxon, and Hy. Drum. Capital stock, 
$250,000. 

The Lake Erie Construction Co., of Sandusky, O., has 
been incorporated at Columbus. 


Car Heating.—The McElroy Car Heating Co., of 
Detroit, @Mich.,“"and ‘§the gSewall Car Heating =Co., of 
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Portland, Me., have been consolidated. Together they 
control 100 patents and have applications for 100 more 
pending, The capital of the new company will be $2,500.- 
000. ROBERT C. Pruyn, of Albany, N. Y.,is President 
and S. Hatcu, of New York, is Vice-President, 


Creosote Works.—The Puget Sound Creosote Co. has 
been incorpated at Seattle, W. T., with a capital stock 
of $250,000, by T. T. Mrnor, A, M. Brooks, W. R. For 
REST, EUGENE RICKSECKER, andC. H. KIrtinGer. The 
objects of the corporation, as set forth in the articles, 
are to manufacture wood creosote oil, charcoal, lamp 
black, and disinfectants, to char or carbonize wood or 
timber, to impregnate wood, timber. and lumber with 
creosote oi], and to carry on the general business of a 
creosoting and timber preserving company. 

Filters.—The National Water‘Purifying Co., of Phila- 
delphia, Pa., reports that Mather & Platt of the Salford 
Iron Works, Manchester, England, have completed ne- 
gotiations whereby they will introduce the National fil- 
ter into Great Britain and Europe for manufacturing 
and water-works services. 


BRIDCES AND CANALS. 


Bradford, Pa.—The following proposals for masonry 
and iron superstructure were opened, June 17, by Joun 
A. Seymour, City Engineer. The bridge is 80-ft. clear 
span, with 18-ft. roadway, and two 6-ft. sidewalks. Ma- 
sonry :—Briggs, of Bradford, $7 per cu. yd. for 253 cu, yds. 
of masonry, 40 cts. per cu. yd. for 700 cu. yds. of excava 
tion, $40 for removing old bridge, etc., total $1,955 ;— 
Palmer, Stroudsburg, $6.94, 44 cts., $40, $1,978.90; J. & M. 
McMahon, Bradford, $6.10, 60 cts., $200, $2,053.50. Super- 
structure: Berlin Iron Bridge Co., East Berlin, Conn., 
$2,287, $1,877; Dean & Westbrook, New York, $2,300, 
$2,460; Smith Bridge Co., Toledo, O., $19.95; per ft., total 
$1,695.75; Variety Bridge Co., Cleveland,O., $1,835; Cham- 
pion Bridge Co., W ilmington,0., $2,200; King Iron Bridge & 
Mfg. Co., Cleveland, O., $2,230, $1.837; Penn Bridge Co., 
Beaver Falls, Pa., $2,449, $2,012; Wrought Iron Bridge Co., 
Canton, O., $2,150, $2,227, $2,400, $2,640; Mt. Vernon Bridge 
Co., Mt. Vernon, O., $2,386, $2,621, 


Fort Riley, Kan. — Proposals are invited by the 
United States Government for the construction of an 
iron or steel bridge across the Kansas river at Fort Riley, 
Kan, The bridge will consist of a main span of 250 ft., 
center to center of end pins, resting on iron tubular 
piers, and an approach span of 80 ft., center to center of 
bearings, one end of which will rest on the iron piers 
under the north end of the main span, and the other ona 
masonry abutment. The spans will be level, but the 
roadway will be on a grade of 5 per cent., the head room 
to be not less than 15 ft. The width of the roadway to be 
18 ft. The main span will be a pin-connected truss, with 
parallel] chords of any of the standard types, and the 
approach span may be either pin-connected, or built asa 
plate or lattice girder. This span will be located over 
the tracks of the Union Pacific Ry. The superstructure 
will be of iron or steel throughout, excepting roadway 
floor and joists, guard rails, ete. Capt. Geo. E. Ponp is 
Asst. Quartermaster; W. H. STarr is the Civil Engineer 
of the Department. 


Bridge Notes.— Pierre, Dak,—A franchise to build a 
pontoon bridge across the Missouri river has been 
granted to a company composed of local capitalists, 

Denver, Colo,—lt is proposed to replace the Larimer 
street bridge, over Cherry creek, with a more substan- 
tial structure. The City Cable Railway Co. has offered to 
contribute $3,000. The estimated cost is $25,000, 

Rockville, Ind,— The Canton ‘O,) Iron Works have 
been awarded the contract to build a bridge across the 
Big Raccoon at $4,900. There were fifteen bidders. 

Augusta, Me.—The city council is in favor of anew 
$40,000 iron bridge for that city. 

Greensburg, Pa.—The Pittsburg Bridge Co. has been 
awarded contracts for part or all of the following work 
New bridges at New Florence, Nineveh, Blairsville, and 
Livermore, and for repairing bridges at Saltsburg, Coke- 
ville, and Kelley’s station. 

Belleville, Mich.—A bill has passed the Legislature 
providing for the construction of bridges in this place. 

Holyoke, Mass,—Ex-City Engineer MANN has pre- 
sented a plan to the Committee of Highways and Bridges 
for a bridge on Dwight street, across the second level 
canal, calling for a stone arch bridge of three spans, 
varying from 42 ft. to 37 ft. in the clear. Estimated cost, 
$26,000 to $28,000. He has been instructed to furnish 
specifications for such a bridge. An ordinary railway 
bridge would cost about $21,000, 

Louisiana, La.—The two bridges in Avoyelles parish, 
are to cost $23,000, to be paid in ten annual installments, 
beginning Feb, 1, 1890, 

Memphis, Tenn,—The Kansas City, Fort Scott & 
Memphis R. R, Co, has secured a charter and formed the 
Kansas City & Memphis Ry. & Bridge Co., and will 
issue $2,500,000 of bonds to builda bridge across the 
Mississippi river at Memphis. 

Augusta, Ga.—# resolution has been adopted by the 
Council to put in stone piers instead of wooden cribs, as 
is now being done, Bids will be opened for building 
them on June 24. 

Baltimore, Md.—The mayor has signed an ordinance 
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appropriating $6,000 for the repair of the Wilkins Ave. 
bridge. 

Parkersburg, W. Va.—The city is advertising for 
bids for an iron or steel bridge to be built across the 
Little Kanawha river at that point. The estimated cost 
is about $80,000. Address A. B. BECKWITH. ‘ 

Brower’s Mills, N, C.—Proposals will be received 
until July 13 for building a bridge across Deep river at 
Waddill’s Ferry, by R. A. BREWER, 

Lexington, Va.—Iron bridges are to be erected by the 
county authorities over Calf Pasture river at Goshen 
bridge, and over South river, near Riverside, 

Chehalis, Wash. T.—The county commissioners have 
directed the auditor to advertise for bids for the con- 
struction of a new wagon bridge across the Cowlitz on 
the Klickitat road. 

Idaho,—It is proposed to bridge the Suake river below 
Siarrbs’ Ferry, near Great Shoshone Falls, in Cassia 
county. Logan county and the Union Pac. R, R. have 
offered $5,000 respectively toward the structure. 

Frederick, Md .—The Board of County Commissioners 
has awarded contracts for replacing bridges as follows:— 
Bridge over the Monocacy, near Ceresville, two spans, 
157 ft. in length each, 22-ft. roadway, to the Smith Bridge 
Co,, Toledo, Ohio, for $11,200; bridge on the Georgetown 
pike, near Frederick junction, two spans, of 150 ft. each 
in length, 22-ft. roadway, to the King Iron Bridge & Mfg. 
Co., Cleveland, O., for $10,780; bridge near Buckeystown, 
two spans, 137 ft. each in length, 16-ft, roadway, to the 
Canton Bridge Co., Canton, Ohio, for $7,500; bridge at 
Shell's fording, two spans, 148 ft. each, 16-ft. roadway, to 
the Columbia Bridge Co., Dayton, Ohio, $9,060; bridge at 
Greenfield mills, two spans. of 130 ft. each, 16-ft. road- 
way, to Dean & Westbrook, New York city, for $7,100; 
bridge near Creagerstown, two spans of 128 ft. each, 16- 
ft, roadway, to the King Iron Bridge & Mfg. Co., Cleve- 
land, Ohio, for $6,870; bridge at Miller’s, two spans, of 
107 ft. each in length, 16-ft. roadway, to the Groton 
Bridge & Mfg. Co., Groton, N. Y,, for $14,370. The con- 
tracts for mason work on the bridges have been awarded 
mainly to Frederick mechanics. The latter work will 
costin the aggregate about $20,000. The total cost of 
the new bridges will be about $75,000. 

Kansas City, Kan.— Plans for the Tenth street 
bridge over Kansas Ave. have been prepared by thecity 
engineer. Estimated cost, $10,000, 

Fort Smith, Ark.— Work on a bridge to span the 
Arkansas river is to be begun within sixty days. 

Los Angeles, Cal.—A bridge is to be built across the 
San Gabriel river at El Monte, Address the Board of 
Supervision. 

La Crosse, Wis.—The Common Council has definitely 
settled upon an iron drawbridge in preference to either 
a pontoon or high bridge. 

Gallatin, Tenn.— Address the Mayor for particulars 
regarding a proposed iron bridge. 

Duxbury, Mass.—The county commissioners are 
making investigations and taking steps toward con- 
structing a bridge from Powder Point to Salt House 
beach. 

Wheeling, W. Va.—The people recently voted on a 
loan, part of it to be spent in buildinga stone bridge 
over the creek at Main street to replace the one de- 
stroyed by last August's flood. The indications are that 
the loan will be defeated, an iron bridge being generally 
considered good enough. 

Alton, Ill.— Engineer Swirr and party are making 
surveys and plans for a new iron bridge for the Bluff 
line at Hagaman. The same will be done near Chester- 
field, where the wooden bridge over Macoupin Creek will 
be replaced by an iron one. The Chicago & Alton run- 
ning its tracks at the edge of the river bank between 
these two places, will necessitate trestling the entire 
distance, requiring 375,000 ft. of timber. 


Canals.—Paterson, N, J.—The citizens have pledged 
the funds necessary to continue the fight in the courts 
of New Jersey to compel the Dundee company to re- 
open its canal, which it was given the privilege of con- 
structing in 1857, on the plea that it was for the purpose 
of opening navigation from the lower Pasaic river to 
Paterson, 

Chesapeake & Ohio.—At a meeting of the stock- 
holders at Annapolis, Md., June 13, resolutions were 
passed authorizing the issue of repair bonds, The 
amount required is estimated at $300,000. They will be 
secured by a lien upon the canal bond. President 
STEPHEN GAMBRILL and all of the old Board of Directors 
were reé#lected. 


ELECTRICAL. 


Electric Lighting in South America.— Maracaibo, 
Venezuela.—The Maracaibo Electric Light Co. bas been 
incorporated at Albany, N. Y., by FRANctsco Potro Vir- 
LAMIZAR, SANTIAGO PEREZ TRIANA, RAFAEL FIDEAU, 
ALBERT M. FuENtTEs, Jutio C, Ponce DE LEon, and 
DAMASO MAzENeT, of New York, and JAmiz F.CARRILLO, 
of Maracaibo, Venezuela, to manufacture gas from coal, 
kerosene oil, etc., and to light by gas or electricity the 
an Maracaibo, or any other city or town in the Re- 
pu 

La Plata, Argentine Republic.—The River Plate 
Electricity Co. has been organized at Buenos Ayres, in 


the interest of the River Plate Loan, Trust & Agency 
Co,, to carry on an electric lighting business in the 
Republic, and will commence operations at La Plata., 
Capital stock, $2,500,000. 


The Southern Electrical Mfg. & Supply Co. has been 
incorporated at New Orleans, La., by Samuget LOGAN 
F. A, PATTISON, CHARLES CARROLL, C. EDMOND KELLS, 
Jr.,and Gro. K. Pratt. Capital stock, $50,000. 


Electric Light.—Frankfort, N. ¥.—The Frankfort 
Electric Light Co, bas been incorporated by F.C, Eaton, 
of Utica, and others. Capital stock, $6,000. 

West Point, Miss,—Mr. J.S. KENNEDY, Mayor, wants 
propositions for putting in an electric light plant. 

Winterset, Ia,—The electric light question is being 
agitated. Itis proposed that the city put in the plant 
and operate it. The City Council appointed a committee 
to visit the neighboring cities and investigate the differ- 
ent systems. The committee visited Knoxville, Pella, 
Oskaloosa, and Des Moines, and made a thorough exami- 
nation of the plants at those places. 

Owatonna, Minn .—The Electric Light Co. will put in 
a plant if the city builds the proposed water-works and 
pumping plant. 

Montrose, Col.—The Heisler Electric Light Co., of St. 
Louis, Mo., has put in a plant. 

Helena, Mont.—The Helena Power & Lighting Co, 
will increase its capital stock from $50,000 to $200,000 and 
will extend its plant 

Houston, Tex.—A new company has completed its 
plant, and there are now two electric light companies in 
operation. 


WATER AND MUNICIPAL. 

Artesian Wells.— Sandersville, Ga,—It is proposed 
to sink a well for a water supply. 

Darien, Ga.—Louts CoLLAT is interested in a project 
to sink wells. 

Key West, Kla.—The Key West Water Supply Co., ot 
5th and Locust Sts., St. Louis, Mo., is receiving bids for 
sinking an &-in. well. 

Monticello, Fla,—The County Commissioners wil! put 
down a well at a cost of $2,000. 

Columbia, Ala.—The artesian well put down by Mr. 
HERRINGTON is about 500 ft. deep and supplies good 
water. It will be drilled deeper. 

Temple, Tex.—The city has offered a bonus of $2,000 
for an artesian well furnishing 150,000 galis, per day. For 
particulars address the mayor. 


Filters.—In regard to the item on page 561 referring 
to a filter plant for Newburg, N. Y., we are informed 
that the Hyatt plant was only recommended by the 
Water Commissioners, and that no contract has been 
awarded, as the whole matter bas been referred to the 
Finance Committee, who meet on July 2, and after their 
report is made, the whole case will have to be submitted 
to a popular vote as to which filter will be accepted. 


Duluth, Minn.—The Board of Public Works has issued 
its report for the year ending Feb. 28, 1889, The work 
done during the year included 10 miles of grading, 1.5 
miles of streets, 3.1 miles of storm water and 4.3 miles of 
sanitary sewers. Sewers from 15to 2% ins. diameter are 
of vitrified pipe laid in a 6-in. bed of concrete; up to 32 
ins, they are of Portland cement concrete formed in 
place in the trench, The main storm sewer, on First 
Ave., is 40 to 48 ins diameter; the bottom is of granite, 
the sides of a special interlocking brick laid in Portland 
cement and backed with concrete, and the arch is of 
sewer brick. A street paving of round cedar blocks on 
concrete foundation has been adopted, the necessity of 
a permanent foundation having been recognized. Ww. 
B. FULLER is City Engineer, and M. W. Lewrs, Assistant 
Engineer. 


Portland, Ore.—Superintendent I. W. SmiTH has pre- 
sented his report on the proposition to increase the ca- 
pacity of the water-works to 10,000,000 galls. per day. 
There are now two 5,000,000 galis. pumps and a force 
main,-whieh, by the addition of a half mile of pipes 
within the city limits, will deliver 10,000,000 galls. a day 
to the distribution pipes, But the storage capacity of 
the reservoir is little more than 1,500,000 galls., and 
with'a constant demand of 10,000,000 galls. a day,the supply 
will be interrupted whenever it may be necessary to 
repair the main or one of the pumps, or to clean out a 
boiler; and in view of the possible consequences of even 
a temporary interruption of the water supply, it will be 
necessary either to construct a reservoir with a capacity 
for two or three days’ consumption, or to duplicate the 
pumps and force main from Palatine hill. The only site 
for a reservoir of sufficient capacity is in the City park, 
but as this is over 300 ft. above the city base, it would be 
necessary to pump the water into it from the low service 
reservoir to an elevation of 120 ft.,and to connect the 
two reservoirs by means of a pipe not less than 
2% ins. in diameter. But as this reservoir would be 
too high for the low service, it would be necessary in 
order to supply 10,000,000 galls, a day to lay a large pipe to 
the low-service reservoir and from that reservoir to the 
mains. For these reasons he is of opinion that the safest 
and most economical method of providing for a delivery 
of 10,000,000 galls. a day will be by means of a duplicate 
pump and forcejmain$from Palatine hill, and the pur- 
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chase of a new pumping engine of 10,000,000 valis. daily 
capacity is recommended. The total vost of this engine 
and for 4.55 miles of wrought-iron and .75 mile of cast- 


iron pipe, is estimated at $195,000, The Water Committee 
has adopted the report, and has directed the Superinten- 
dent to prepare specifications for the work and submit 
them to the Committee so that proposals can be adver- 
tised for. 

Water-Works,— New Hampshire,.—Dover. The City 
Council bas established the salary of the Board of Water 
Commissioners at $1,500. 

Vermont.—Barton, The construction of a system of 
water-works is being discussed. Address the City Clerk. 
—Richford. A gravity system, to cost about $15,000, 
with a 252-ft. head, was begun in May and will be com- 
pleted in July, The supply will be taken from springs 
and conveyed to a reservoir, Size of mains, 10 to 4-in. 


cast-iron. Hydrants, 2%. Valves 2. 
Massachusetts,—Holyoke. At the annual meeting of 
the Water Power Co., J. B. STEBBINS was re-elected Pres- 
ident; E. 8. Waters, Treasurer and Clerk. A semi-an- 
nual dividend of 5 per cent. was declared,—— Boston. An 
inspection of the Sudbury, Framingham and Hopkinton 


systems has been recently made by the Water Commis- 
sioners and Engineers. A committee will report in July 
on the building of basin No. 5, and adam, and on mak 
ing improvements at a cost of about $1,200,000. The ex- 
penditure of this amount, it is said, would render Bos- 
ton’s water supply adequate for a quarter of a century. 

Connecticut,—Thompsonville, The water company is 


extending its mains through Enfield St. A new stand 
pipe will be located at its lower end.——New Britain. A 
new water main is to be laid in Washington St.——Bris- 


vol. Water-works have been completed. 

New York.—Watkins. Gov. Hii. has signed a bil! 
amending the charter, which will allow the town to 
contract with any company for a system of water- works. 
—Amsterdam. Prospecting is going on for an addi- 
tional water supply. There is a strong sentiment in favor 
of tapping Hans creek——West Troy. The quality of the 
water is being complained of. The trouble is caused by 
the water coming from the old reservoir, instead of being 
pumped from the river.——Clyde. The water com- 
pany’s pump has been placed in position. ——Syracuse, 
H. J. Mowry has been elected President, and J. B 
Brooks, Secretary, of the new Water Commission.— 
Coney Island, Water will be supplied to the residents, 
through the new mains, this week.——Sandy Hill. The 
Spring Brook Water Co. has elected the following 
officers: President Joun J. CUNNINGHAM; Treasurer, 
R. W. SHERMAN: Secretary, C. DeVine.—— Medusa. 
During the recent storm the reservoir was reported to 
be leaking and unsafe, The water was drawn off.— 
Cohoes. A new 10-in. main is to be laid through Oneida 
street.——Albany. The superintendent has been directed 
to purchase 12,000 ft. of 6-in pipe.——Olean. The annual 
report of the water commissioners shows the expenses 
of the water-works for the year to be $21,500. A new 
pump has been added, and the mains largely extended. 
The work will be self-sustaining in time, The receipts 
for water renta were $8,000.—Glens Falls. Dr. AMEDIN 
has been appointed to make an inspection of the reser- 
voirs.——Otego. A certificate of organization of the 
Otego Water Company has been filed with the Secretary 
of State. The source of supply is the Otedawa creek, in 
Otsego county. The capital i# $22,000. The trustees are 
J. WARREN LAMB, GEORGE BrROoK, MARCUS FIELD, 
Lorrie A. Frecp, FANsre C. LAMB, MARY L, BROOKs. 
Atice Brooxs.—Brooklyn. The Board of Aldermen 
hasappropriated $137,600 for improving the water-works. 
Ex-City Engineer VAN BUREN has recommended to 
the Aldermanic Water and Drainage Committee that the 
conduit it is proposed to build from Baldwin's pond te 
the Ridgewood engine house, a distance of 134% miles. be 
of 5-ft. iron pipe. It will then have a capacity of40,000,- 
000 gails. a day. The cost is estimated at $15,000,000, 
Hamburg. A land company is to be organized to put 
in water-works at a cost of $30,000, D. M. Lockwoop is 
interested._—Lansingburg. Engineer FRANKLIN'S esti- 
mate of the work completed at the new reservoir has 
been received, and an audit made to Sherman & McDon- 
ough, the contractors. 


New Jersey.—Newark. The Aqueduct Board has 
completed the draft of the contract between the city and 
the Lehigh Valley Railroad Company for a new water 
supply. It will be submitted to the council at ite next 
meeting for approval.——Plainfield. Bids for the con- 
struction of water-works will be opened August 5. (See 
notice of proposals to be received in another column.) 
—Jersey City. Jonw R. BARTLETT has agreed to supply 
the city with water at $20 per million gallon. 

Pennsylvania.—Sewickley. The report of the Water 
Commissioners for 1888 shows that during the year 965 ft. 
of pipe were laid and two new fire piugs set.—— Philadel- 
phia. Quarantine Master NEwBoLD has entered com- 
plaint with the Health Board against the bad well water 
at the Lazaretto Station. A sample has been sent to Dr. 
Cresson for analysis. 

Meryland.—Baltimore. The committee on streets 
and public property have concluded that a supply of 
water must be furnished for the City park. The moet 
feasible scheme seems to be to dig or drive a well, or 
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wells, and a contract for this work will probably be let 
soon. 

District of Columbia.—Washington, The Osceola 
Water Co. has been organized. The officersare: FRANK 
Hume, President; Frank L. Hoop, Vice-President; 
James R, Lupron, Secretary; James L. BARBOUR, Treas- 
urer. 

No proposals for a bridge for taking the 48-in. main 
across Rock creek were received, Plans will be pre- 
pared for a truss of proper dimensions and proposals 
again invited at once, 

Virginia.—Richmond, The Westmoreland Co., capi- 
tal stock, $250,000, has been chartered to lay out a town 
one mile from Richmond and build water-works. Ad- 
dress Gen. BrRapLey T, JoHNsoNn, Baltimore, Md,—— 
Roanoke, The water company and the gas company 
have been purchased by a syndicate, the former at $200,- 
000, and the latter at $84,000, and have been merged into 
one company to be known as the Roanoke Water & Gas 
Co. The company is to supply light and water to the 
public, and to persons, partnerships and corporations. 
It will erect all necessary devices for the reception, 
conveyance, and distribution of light and water. The 
capital stock is placed at $500,000, with power to in- 
crease the same to $2,000,000, in shares of $100 each. 
President, FREDERICK J. KIMBALL; Secretary and 
Treasurer, H. E. GERHARD; Directors, CLARENCE H. 
CLARK, HAROLD M. SILL, Peyton L. TERRY, HENRY 5, 
Trout, Freperick J. KIMBALL, JosEPH H. SANpDs. 
Joserpu I, DoRAN, CHARLES G. Eppy, A. 8S. ASBERRY, 
Joun H. DurFeE, and JoserH J. MARTIN. 

North Carolina.—Raleigh. A large filtering tank is 
being added to the city water-works,—— New Berne. 
The water-works are to be extended and improved.—— 
Lincolntown. The city contemplates building water- 
works for fire proiection and wants estimates by July 5, 
Address J, M. Roperrs.—Goldsboro. Porter & Good- 
win have the contract to build water-works. 

South Carolina.—RKock Hill. The council is consider- 
ing a proposition for the construction of water-works, 
The works will be constructed as soon as a proper system 
is decided upon, 

Georgia,—Complaints have been made of the quality 
of water now being furnished by the Gas & Water Com- 
pany. Surface water is being furnished to consumers 
instead of spring water as heretofore.——Waycross, A 
bill is to be introduced in the Georgia Legislature author- 
izing the issuance of bonds to build the water-works. 
The mayor can give particulars,——Athens. The Athens 
Water Co. will probably putin additional pumps.——Mad- 
ison.——Atkinson Bros. have made a proposition to the 
city to construct water-works, —Atlanta. The Chatta- 
hoovhee river is said to be the best source from which to 
draw the proposed new water supply. 

Florida.—Taliahassee. The contract to build water- 
works bas been awarded to the American Pipe Mfg. Co., 
Philadelphia, Pa., by the Tallahassee Water Co, 

Alabama,—Huntsyille. The Monte Sano Water Co, 
has been organized and will erect water-works.——Spring 
Garden.—A water-works and improvement company has 
been organized. President, J. W. Tucker. H. Meri- 
gold has the contract to lay 18 miles of pipe for the new 
water-works.—Montgomery. The Capital City Water 
Company has submitted to arbitration to determine 
what terms shall be agreed upon for the coming year. 

Mississippi.—The Water Supply Company is to put 
in additional pumps.— Meridian. The capacity of the 
pumping plant is to be doubled. 

Tennessee.—Nashville. The city has sold $300,000 of 4 
per cent, bonds.——New Berne. Arrangements are being 
made to build water-works. 

Michigan,—Hastings. New works are contemplated. 
The old works are unsatisfactory, 

IUinois.— Duquoin, Water-works are to be con- 
structed. Address Chairman Water Committee.—Peoria, 
The water company is now looking for a pure water sup- 
ply——Aledo. The city has contracted with the United 
States Wind Engine & Pump Co. for water-works, 

Iowa,—Kingsiey. A system of water-works is to be 
established,——Davenport. In the proposed extensions 
600 tons of iron pipe will be used. 

Minnesota.—Owatoma. Bonds for $30,000 for water- 
works have been voted. 

Kansas,—Phillipsburg. Water-works are wanted, 

Nebraska. — Lexington, Water-works are wanted. 
—Pawnee City. The city has taken the works from 
the contractor and will complete them under its own 
supervision,——Lincoln. The new system of gang-Wells 
has been connected.—Ogallala, A vote on the ques- 
tion of issuing bonds for $35,000 for water-works, will 
be taken July 23. Fremont City. Bids are wanted for 
water-works to cost $35,000. 

Wyoming.—Evanston. Water-works are to be built. 

Montana.—Heleua. The city will advertise for bids 
for a water supply. 

Arkansas.—Batesville. Water-works will be built 
this season. 

Texas.—Lockhart. The system will be extended.—— 
Laredo. Water-works will be built.—Temple. The 
contract for 6 miles of mains has been awarded to a 





St. Louis party, 
Colorado.—Crested Butte. A gravity system of water- 
works is being talked of. 
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New Mewico.—Santa Fé, Storage reservoirs are to 
be built this season. 

Oregon.—Ashiand, Bonds for water-works to cost 
$50,000 have been voted. The city will build and own the 
works. 

Washington Territory.—Spokane Falls, The new 
water-works have been inaugurated.—Tacoma. The 
water supply is said to be inadequate. 

California.—Los Angeles. A new water company is 
to apply to the Council for the right to iay water mains, 

Ontario.— Petrobia. Water-works are to be con- 
structed.— Pictou. Work will be commenced at the 
new water-works soon.— Hamilton. Ata six-hour test 
of the new pumping engine the gauge at the City Hall 
showed a pressure of 80 lbs.—-Windsor. The new en- 
gine is being supplied by Kerr Bros., Walkerville.——Galt. 
A vote is soon to be taken on the question of building 
water-works.—— Collingwood, Bids for constructing a 
water-works system have been received by THomas Bas- 
sett, Chairman of the Water-Works Committee. The 
lowest bid was made by McQuillan & Co., of Toronto. 

British Columbia,—A vote in favor of issuing bonds 
for water-works has been carried. A. E. HIu is the en. 
gineer, 


Special Reports of Water-Works. 


Sullivan, Me.—Cuas, P. Simpson, one of the incorpo- 
rators of the Sullivan Harbor Water Co., has given us 
the following: 

A charter was granted to the company in 1889. It has 
been proposed to supply Sullivan Harbor and West Sul- 
livan, which have a combined summer population of 
about 800. A partial supply is now obtained by collect- 
ing water ina tank from a large spring, and pumping 
it to tanks on higher ground. The new supply will prob- 
ably be by gravity, from Long Pond. Estimated cost, 
$25,000, Address Sullivan Harbor Land Co., 95 Milk St., 
Boston, Mass. 

Litchfield, Conn.— Preliminary surveys for water- 
works are being made by T. H. MCKENZIE, of South- 
ington. Capital for construction has not yet been secured, 

New Hartford, Conn.—Water-works are projected, 
and T, H. McKENziz, of Southington, is making pre- 
liminary surveys. Money to build the works has not 
been raised. 

South Norwalk, Conn. — Jacos LAYTON, Secretary, 
informs us that they are thinking of building a dam 
between the two present ones, and connecting it with 
the new supply by an 18-in. main. Estimated cost, 
$50,000. 

Amsterdam, N, Y,—A, H. DEGRAFF, Superintendent, 
writes that he is making surveys for a new supply of 
5,000,000 galls. a day, from a brook 18 miles north of the 
town, 

Brockport, N, Y.—JNo, N. Dous has given the tollow- 
ing : 

Bids to supply the village with water for fire protec- 
tion at a yearly rate not over $3,000 were to be received 
June 25. It is thought that the supply will be pum 
from artesian wells to a stand-pipe. Population, 4,200, 

Canton, N. ¥.—J, H. MILL reports that the village 
was to vote on the water-works question June 22, The 
village will own the works, 

Lansingburg, N. Y¥.—R. W, SHERMAN of Troy has 
sent the following : 


The Troy Public Works Co., Limited (formerly Sherman 
and McDonough) is making extensions to the mains, 
and also constructing a new storage reservoir. The dam 
forming the reservoir is the third one built here by this 
company, and has the same general dimensions and 
character as the second, which was of clay and sand, had 
puddle core, inner slope of 3 to 1, outerof2to1l. The 
water at the dam is 2 ft. deep. Address D.H. Rice, 
Village President. 


Silver Springs, N. Y¥.—W, H. CUMMINGS has sent us 
the following: 


The Silver Springs Water Co. began the construction of 
works June 20, with Ayrault & Son, Tonawanda, N. Y., 
as «ontractors. The supply will be by gravity toa 


reservoir, from springs 144 miles from, and 150 ft. above , 


the village. Cost, $6,000. pulation, 500. 


Skaneateles, N. Y.—We are indebted to Gzo. BARROow, 
President of the Skaneateles Water-Works Co., tor the 
following: 


The company is looking for a contractor to build the 
works, but also thinks of constructing the works it- 
self. Water will be = from Skaneateles lake to a 
stand-pipe, at a cost of from $35,000 to $40,000, which has 
not been secured, The village has 406 buildings, a popu- 
lation of 2,200, and an assessed valuation of $1,200,000, 


Mercer, Pa,—A new pump has been proposed, 

Pittsburg, Pa.—The Pittsburg Water Co. report a 
proposed complete change in the works, to be effected 
by building a large storage reservoir. 

Reynoldton, Pa.—Jas, Escorr , Superintendent Mc- 
Keesport water-works has sent us the following: 

The borough has made a 5-year’s contract for water 
from the McKeesport works, for which they will pay 
$50 per 1,000,000 galls. An 8-in. main will carried 
beneath the Youghiogheny river, and mains laid in 
Reynoldton. Contracts not been let June 19, but 
it was expected that work would begin in July. Esti- 
mated cost, $20,000. At the expiration of the contract 
itis hoped that the village can erect a pumping-station 
and furnish its own supply. Address the Burgess of 
Reynoldton. Population, 1,500, 


Scottdale, Pa,— The following is from HENRY Tay- 
LOR, Secretary : 
The Citizens’ Water Co, has secured a charter, made a 
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preliminary survey, and received $10,000 of subscriptions 
to stock. It is expected that construction will be started 
this summer, taking the supply by gravity from a mount- 
ain stream, Estimated cost, 3,000. The borough has a 
population of about 3,000, and in addition there will be a 
demand for water from outlying coke manufactories. 


Goodson, Va,—Works are being built, with the Gla 
morgan Co., Lynchburg, Va., as contractors. 


New Berne, N, C.—A. K, DENNISON has sent the fol- 
lowing: 

Mr. DENNISON has laid 3,000 ft. of 3in. pipe from an 
artesian well for fire protection to his property and wil! 
lay an equal amount this season, Capital is needed to 
extend the plant over the town at once, but if not 
secured the extensions will be made gradually. Com- 
plete works would probably cost $100,000, and would in- 
rg pumping machinery and a stand-pipe. Population, 
4, . 

Cedartown, Ga,—The following is from Rost. O. Prrts, 
City Clerk : 


The result of the water-works election was that a 
private company will be allowed to build works, the 
town to have the privilege of buying them when com- 
pleted. Bids will soon be desired. Population, 2,500, 

Pulaski, Tenn.—The proposition for water-works 
was recently defeated by a vote of the town. 

Shelbyville, Ky.— We are indebted to Lynn T. 
GRUBER for the following : 

The town has voted for water-works, but the owner- 
ship has not been determined. The supply will be from 
an artesian, or a large open well. Estimated cost. $30. 
000. Population 3,500. Correspondence is wished, ad- 
dress LYNN T. GRUBER. 

Bridgeport, O.—Ross J. ALEXANDER has sent the 
following: 


It is proposed to build works, connecting with those at 
Martin’s Ferry. or at Wheeling, W. Va. Estimated cost, 
$25.000. Population, 4,000. Address Gro. S. McKEg. 

Marietta, O.—W.G. BARTHOLOMEW has given us the 
following : 


The city will build works, probably pumping from the 
Ohio river. Estimated cost, $80,000. ngineer, JNO. W. 
Hix, Cincinnati, O. Address the City Clerk. 


Wyandotte, Mich,_WM, CAMPBELL, Mayor, has sent 
the following: 


The city has voted to issue bonds to build work, esti- 
mated to cost $50,000. Work will probably be started 
within a month. Water will be pumped from the Detroit 
river directly to the mains. Population, $4,500, 


Buckley, Ill,—J. M. LiMBRINDGER informs us that 
small works will be built at once, by the viliage. Water 
will be pumped from well to tank at a cost of $800, Popu- 
iation, 500. 

Pana, Ill,—W. R, Coats, Kalamazoo, Mich., has made 
plans and estimates for water-works, and submitted 
them to the village Council. 


Aurora, Neb.—An extension of 2 or3 miles has been 
proposed. The works have been in operation only since 
April 1. 

Grant, Neb,—BEnN, 8S, CLARKE is now laying 12,000 ft. 
of pipe and placing 15 hydrants for the Lincoln Land Co. 


Tekamah, Neb.—E. B, ATKINSON, City Clerk, has 
given us the following: 

An election will soon be held to vote on the issuance 
of $15,000 of 6 per cent., 5-year bonds, The vote will 
doubtless be favorable, and water-works, adequate to 
the wants of the town, will be constructed this year. 

Holyoke, Col,—The Lincoln Land Co, has let the con- 
tract for 254,000 ft. of pipe-Jaying, with hydrants and 
specials, to BEN. 8S. CLARKE. Work was begun June 26. 


Albert Lea, Minn,—F. A, JOHNSON has sent the fol- 
lowing: 

The town is ready to receive propositions from pri- 
vate companies to build water-works. The supply would 
probably be from artesian wells, and the cost is esti- 
mated at from $25,000 to $40,000. Population, 4,000. Ad- 
dress Alderman W. A. MORIN, 


Swept Away. 


JOHNSTOWN, Pa., June 24,lga9 
ENGINEERING News Pus. Co. 


Gentlemen:—Will you kindly send to my_ address an- 
other copy of your Manual of American Water-Works 
in which you have my advertisment? My entire estab- 
lishment and my homeare swept away and I would be 
greatly obliged indeed if you would confer the favor. | 
em. ; Very truly, 

THOS, WATKINS. 


‘The above letter explains itself. We are very glad 
indeed to replace the book, and we suggest also that 
here is an opportunity for giving genuine assistance in 
a very practical way. Mr. WATKINS has not asked for 
assistance, nor authorized us to do so, but he has to re- 
build his homeand shop, and replace his tools and stock 
of goods, His pipe jointer is well known and is in de- 
mand; we suggest to water and gas companies and 
contractors having pipe to lay that they send in their 
orders to Mr. WATKINS, and thus, while helping him to 
regain a business foothold they will provide themselves 
with a useful and highly recommended tool for use in 
their business. Prices of pipe jointers range from $2 for 
2in, pipe to $32 for 4%in. A mud-stained circular, from 
which we quote, is before us, and a similar one can prob- 
ably be had (without the mud) on application to Mr. 
WATKINS. We hope no time will be lost in utilizing th 
opportunity.—Ep. Enc. Nrews.] 














we 


-_ 


anit th 












ENGINEERING NEwWs 


AMERICAN RAILWAY JOURNAL. 





























| PUBLISHED WEEKLY. Entered at the Post Office, New York City, as Second-Class Matter. $5.00 PER Y FAR, 
| at sbbeaicapasias S hineiainbiaed 
u.. XXI, No 26. NEW YORK, SATURDAY, JUNE 29, 1889. Sunets Coins 12 CENTs 
SSS sass a = Soeiabinislentiaindindsdeligiaielpiaaieaneabpakeapsaaumehaientemamanamenempmees 
This Journal | has a Larger her €n- —s . — } 
" EO. _ IR. ’ SATEN, 
gineering "i Raliway or f Contractin ng ee ed C. H. JACKSON, TOATEN, 
Jou re eer ptlon Tis" is siwiys HENRY arene. E. H. Goopman, R. H. Sours, 


| opea to Ins Gen’l Manage . Asst. Hen’l Manager. Gen'l Agent. 


For Table of Contents see page 587 BETHLEHEM IRON CO's S., 


cee = THE UNION SWITCH & SIGNAL CaMPANY STEEL RAILS. 


AMERICAN CAR OF PITTSBURGH, PENNA., 


GEO. A. EVANS, 
AND 


SOLE MANUFACTURERS OF THE WESTINGHOUSE PNEUMATIC INTERLOCKING AND BLOCK SIGNALING SYSTEMS. 4@ and 42 Wall Street, New York, 
EQUIPMENT SO.\/punway IwTeRLockins, SWITCHING AND SIGHALING 
wait sites cash cron terms APPLIANCES. 


| of credit to suit 


Necnliahd Giiksis Cabsiniilons, INTERLOCKING SIGNALS |PENNSYLVANIA STEEL GOMPANY’S 
(All s'z>s and weights) 
| Standen dae CenunaeeBuseure”'|| JUNCTIONS, GRADE CROSSINGS eso, -MINALS. aid Seniesa ies 





c sation Should be seen by all persons 
moke : ‘ : 
Bakckc: Anca Rademmiiteen:. MECHANICAL & AUTOMATIC BLOCK Si- rap - engaged or interested in 
“ ee ee Beis Frogs, Crossings, Switches & Switch Stands.|| RAILROAD MATTERS. 
arrow Gauge Passsenger Coaches, SS - 
including Combination, Baggage and Seg ae FREDERICK H. SMITH, 
smokers, excursion, &7. aa Catalogues, Plans and Estimates furnished upon application, and al) ..? wate Consilitie thistnee 
Open and Closed Excursion Cars. Street information cheerfully given. | Balto. Bridge Co. | Edge Moor tron Co- 
Motors. Parlor and Sleeping Cars. Pri- Also Sole Manufacturer of the Westinzhouse Friction Buffer, 
vane, Cars. Great Variety of Freight pplicable to every form of Coupler. Civil and Consulting Engineer 
| Equipment. pee . Vv . U.S.A. axD 
CORRESPONDENCE INVITED. Tee cee cel eee oe BRIDGE BUILDER 
C. DELAFIELD Gaidans Omice, Home tne Gullding. Hi 's. sacDuffes, Western Agent. 227£.Cerman St - < BSaitimore Md 
M.Am.Soc.0 E. . Boston Office, 31 Lancaster St., C. A. Scott, Electrician. we. BARCLAY PARSONS, 
Ciwil Bugeineer 
Room 7! 2 WALL ST., ™. Y. Z o smoapmelvil Engineer, ‘einen 
Jas. IRVING, Prest. Wx. V.CaROLIN, Secy.& Treas Ravage, TUNES, CONE eny Peper 
N WwW WM. E. DEAN, 
& = YORK ST. LOUIS. GENERAL CONTRACTOR. 
: Sewers and Water Pipes a + pecialty. 
EQUIPMENT 60 BLACKM ER & POST, Office, 139, 141 & 143 W. 126th St., New York City. 
i ‘ Manufacturers ot = ee 
HOTEL LAFAYETTE, 
| 10 Wall St, NEW YORK. VITRIFIED. SOEWER PI PE PHILADELPHIA, PA. 
° A : *lans. 
| Have FOR SALE (or CASH or LEASE STANDARD Ss American and European Plans 


on EASY TERMS on the 


| CAR-TRUST PLAN, Double Strength Culvert Pipe, 
| LOCOMOTIVES, OT AND OME MALY FOOT fHCTIONG wh PROVED s0cHET fl AYTON 
| Passenger and Freight (ars, RAILROAD CULVERTS & WATER WORKS CONDUITS 


WRITE FOR PAMPHLET, “SOMETHING ABOUT CULVERT PIPE.” 


arses, BLACKMER & POST, AIR COMPRESSORS | 
of both Standard and Narrow Gauge, to 


Rallroad Companies, Logging Railroads, ST. LOUIS. See Page XVII For Working 
Mining Companies, Contractors, ete, Rock Drills,Coal Cutters, Hoist- 
Send for circular. Correspondence solicited in Engines and Water Pumps 

NARROW GAUGE pay Pen and Tunnels, Sinking 


CHARLES R. JOHNSON. Prest. and Gon, Man. WALTON O. FERNOCHAN. Treasurer Caissons, Elevating Acids, Etc. 
| imp all a ars, ENRY JOHNSON, Mangr. of Works. GEORGE E. READ, Secretar ain oummeennamitieet sé 


samedi sen., THE JOHNSON RAILROAD SIGNAL CO, cao Ai crops Was 


L. U. Mautsy 





. eu. yds., gauge, so tge Side dump. Designers and Manufacturers of Se 
3 ve Rotary. RAILROAD SIGNALING APPLIANODS., | 1705,3, tous ire 
: 6% 
2% 8 Bide dump. INTERLOCKING and BLOCK SIGNALS. Thomas B. Inness & ty, 
made ty ‘order Om rote ins is aDacity | —— Special Designs for Grade Crossings and Draw Bridges, — 115 BROADWAY, NEW YORK. 
cauge Fiat. Plantation, Pash, iit 4 Coal DISTANT SWITCH SICNALS. 


New and Second Hand Equipment. 


Second Hand Rolling Stock a Specialty. 


| THE NEW INCERSOLL-SERCEANT AIR COMPRESSOR. 


Lubricatren eos Material and ea eee the best in the ret tenignnt an te Adjusts Regulation for Air and Steam—Cooling by Water Circulation Thorough and Automatic 


INCERSOLL EO GCP CS ES. ID EC I EX. i Ez aS 5 SERCEANT. 


it the Rock on the New Croton see prengen Bacar s Se Beate Tees was 2 pay cent in 
“niet ca a trrgnty fight rae hunpeierhch neve Reon driven with Machine Pris in thn country. ve ey, have, employed ployed the lagers Dil 
STONE coradintenaueienen MACHINES—COAL CUTTERS. 
The Bullock Diamond Prospecting Drilis, and complete plants of Minivg, Tunneling and Quarrying Machinery. 


INGERSOLL- “SERGEANT ROCK DRILL COMPANY, 


| See page oaRy4 We ID OBALD, +»USA Offices and Works RAHWAY, WN. J- Chicago Office, {Rock Isinnd Building. New York Office, 146 BROADWAY | 











———————eeeeoororerr 


H 
| 
| 





i 


W. H. BREITHAUPT, C. E 
M. AM, BOC, C. E. 
Consulting Engineer. 
Western Office of the 
Bridge & Iron 


309, 310 Baird Building. 
_KANSAS cITY, MO. 


Detroit Works. 


WALTER W. CURTIS, 
M. A.o. Soc. O. E. 
Civil Engineer, 
Foundations, Water-Works and Sewerage. 
Drake Block, 8ST. PAUL, MINN 


THOMAS C, CLARKE, 


Consulting Engineer. 


No. 1 BROADWAY, NEW YORK. 


Telephone call. Pearl 207. 
Cable address. Mellate, 
JOHNH,DYR, _ GEO. E. DATESMAN. 
DYE & DATESMAN, 
Civil Engineers & Surveyors, 


Experts in City work. Topographical and 
Plain Surveys of Cities and Towns. 

Designs and estimates for Water Supply 
and Sewerage Systems. 

Thirty-eight Years Practical Experience. 


706 Chestnut Bu on | PHILADELPHIA, PAL 
BASSETT BROS., 
Engineers and Contractors. 
Water-works and sewerage systems de- 

signed und built. 
Estimates furnished. 
298 MAIN S8T., 


- BUFFALO, N. Y, 
G. -BOUSCAREN, 


Consulting Engineer, 


99 West 4th St., CINCINNATI, O. 


Consirociion of railway foundations and superstruc- 
p-- X.. uneges and viaducts, water-works, sewerage 

ystems Plans, 5 apestiaations and estimates furnished 
for all engineering works. Examinations and reports 
made of railway properties. 





CARROL PHILLIPS BASSETT, 


Hydraulic and Sanitary Engineer, 


sand Estimates for Water Supply. Sewerage 
and rs Disposal Oonstruction Taawleentene. 


Cor. BROAD &4 MARKET, NEWARK, NW. J. 
Sox 2016, New York _— 





BW. HILDRETH. 2 A. NETTLETON. 
HILDRETH & NETTLETON, 


CIVIL ENGINEERS. 


Inspectors of Railway Equipments. Brid Bails, 
Rolling Stock, &¢. 10 EOAN BT .. NEW Yor«’ ” 


STEPHEN E, BABCOCK, 


WATER-WORKS ENGINEER, 
LITTLE ALIA NEW YORK. 





FRANK L, ¥ L. FULLER, 
Civil and Hydraulic Engineer, 


Roome 35-36, 12 PEARL ST., BOSTON, MASS, 


- ISAAO 8. CASSIN, 


Civil Engineer, 
Late Chief Engineer Water Department, Phila. 
1404 N. TWELFTH ST., P PHILADELPHIA. Pa, 


Water-works enastraction, | survi estimates, draw- 
ings, specifications, consu!tations an superintendence 
1p the construction of water-wo! 


CHESTER B. DAVIS, 
M. Am. B00. OC, KE 


Consulting Civil Engineer, 





SpectaLties: Hvrdraulic and sanitary work Plans, 
Specifications and est.mates prepared, and work super- 
intended. Oorrespondence invited, 


Room 1168, “The Rookery,” Chicago, Ill. 


L. E. COOLEY, 


Civil Engineer, 
171 La Salle St., CHICAGO, ILL. 


General Engineering Practice: Water and 

Sewerage preems, arbors and ater- 

moze: pone ass Locations and Foundations, 
xpert Tes 

J Oseeatahonn,sfaminations and reports eo 


A. W. FORBES & 60. 
Hydraulic and Civil Engineers 


101 Mirus Sr P.O. Squanz,Bostror, Mass. 











ROBERT B. STANTON, 
Civil and Mining eee 


ENGINEERING NEWS 


28 Barclay Block. Denver. Ce... 
useinayens, 


T 

for eoring works. ae 

ports upon mining and oteer invests cae a 
u ning other investment t 

the Western 8 States ang Territories. 








WM. B. KNIGHT, 


M. AM, SOC, C, E, 


Civil Engineer; 


KANSAS CITY, MO. 


Cable Railways, City Improvements, Rail- 
oads. 


_ ROBERT F. MULLIN 8, 


Contracting En 
Water and Gas Wor 


ineer. 





Srpciate sao Eesdges hock Roofs, Hailrosd Seat Stations and 
Buildings. 


A. WELLS ROBINSON, 
M. Am. Soc. M. E. 
Mechanical Engineer. 


SPECIALTY 
—— and ee Machinery, 


mproved light-draft, self- | P@ 


ne Dredging Machines for r Oanaisand drain- 
ane es. Machinery designed for special purposes. 


__1843 Arch St., PHILADELPHIA, PA. 


ANDREW ROSEWATER, 
M. Am. Soe. C. E. 


Civil and Sanitary Engineer, 


SPECIALTIES: 
Grades, Sewerage,Municipal Public Works. 


Room 430, Paxton Block., OMARA. Neb. 
H. H. FILLEY s ’ 
M.Am.Soc. 


O.k. 


D.W. PYKE,CE. F.W.TUTTLE,C.E. 


FILLEY & Co., 
Civil Engineers. 
KANSAS CITY, MO. 


Railway Projects, Irrigation, Water-Works, 
Sewerage, Surveys, Plans, Specifications, Es- 
timates, Construction su perintended. 





JAS. R. MAXWELL, 
Mem. Am. Inst. Min. Engs., 


Consulting Engineer. 


Water-Works, Sewerage, ete., a Specialty. 
HAMILTON, OHIO, 





Wm. Frrp.ay SHUNK. ANDREW Bryson, Ja 
Onvil Engineer. MASB.O. RK 


SHUNK & BRYSON, 
Civil Engineers, 
Room 44, 12 Broadway, N. Y, 

Pubhec Work= generally designed, estima‘ed, specifird, 
laid out and built. Part:cul-r attention given to the 


scientific location and evonom cal contruction of both 
Elevated and Surface Raitwa s. Consultation invited, 


EDGAR WILLIAMS, 
Civil Engineer, 
1010 and 1012 Opera House Building, 
CHICAGO, ILI. 


Designs and Specifications oor Water Sup - 
ply, Sewerage Systems and Bridges. 


J. A. L. WADDELL, 


Consulting Bridze Engineer, 


In charge of Western office of Tar Paanix 
Barpaet Co., and THE PHa@ntrx Inon Co, 


Keith & Perry B' sag. Cor, 9th & Walnut Sts. 
KANSAS CITY, MO 

See Advertisement of WADDELL & JENKINS, 

page XX VI. 


ASTOR BUILDING. 10 WALL 8T.. NEW YORK. 
EDWARD 8. SHAW 
BRIDGE AND CONSULTING ENGINEER 








W. H. PAINE, 
Mem. Am. Soo. 0. E. 


Consulting & Constructing Engineer. 


Oable and other Railroads, Bridges, Tun- 
nels, &c., designed and built. de - 


102 BROADWAY, Bet. Pine & Wall Sts. 
New York. 


A TREATISE ON 


Hydraulic & Water Supply Engineering, 


By J. T. Fanning, Consulting Engineer. 


ey nT EE 
! 


P. P. DICKINSON, 
M. Am. Soc. O. E. 


Consulting Engineer and Contractor. 


No, 7 NASSAU BST., N. ¥. 


ERNEST W. NAYLOR, 
CONSULTING 
Contracting & Mechanical Engineer, 
149 BROADWAY, N.Y. 








ouavemnd and estimates of cost furnished. 
Sa = oe te ——— —_ Cranes of all descriptions, Hydraulic 
Mineral lands surveyed and upon. Cranes and Machinery a specialty. 


WM. J. McALPINE, 
Hon.Mem.Am.8oc. O. E. and M. LO. E. ete. 


Consulting Engineer, 


Hydraulic works and general engineering. 
NEW BRIGHTON, STATEN ISLAND, N. Y. 


SAML. A. ARTINGSTALL, 
Civil Engineer. 


JOHN W. RUTHERFOORD, 


Engineer and Contractor, 


Water-Works, Gas Works, Railroads, 
Sewerage, Etc. 


ROOMS 3, 40. No. 145 BROADWAY, NEW ORK 





MILES TIERNEY, 


(Late City Engineer, Chicago,) -CONTRACTOR,— 
28 RIALTO BUILDING, CHICAGO. 160 Broadway, New York. 
Plans. specificatio d estimates f Be org B — 
Water Works, Sewerane, Heliobe and. Ma. Room 9. GUERNSEY BUILDING 


nicipal work Water Works & Sewerage a Specialty. 


R. FRANK HARTFORD, 
Consulting Engineer, 


For Hydraulic and Sanitary Works. 
Plans, estimates and specifications pre- 
red. Work superintended. 


CITY HALL, MEMPHIS, TENN. 


WILLIAM 8. BACOT, 
Hydraulic Engineer, 


Water-works andSewerage Surveys, Plans, 
Estimates, and Superintendence 
of Construction. 


ROOM 2A, No. 145 BROADWAY, NEW YORK. 


E.LEE HEIDENREICH, J. A. DYBLIE, . E., 
Chief eer, Chi- 


cago Are & P.Co. 


E. LEE HEIDENREICH & CO., 
Consulting Engineers & Contractors, 


101 o1 Metropolits litan Block; Chicago, Ill. 
SPECIA =, 
Eaguingsion:, 5 oem an irs of coaaeg Dies. 
tures an dations: Gariiaes t meee es lans of 
Hanutacturiog t ‘sta blisoments, Rai hops, Motive 
Power Piants, Special Machinery, e ee 


CHARLES H. EGLEE, 
OONTRACTOR FOR 


Water and Gas Works. 


DRAINAGE AND SEWERAGE 
FLUSHING, N. Y. 








WILSON BROTHERS & CO., 


Civil Engineers and Architects, 
Drexel Building, Philadelphia, Pa. 
Garage mete mate for : Dee Lines. Plans and mean 
erage Systems = tlaror ' and clam a ot 


Se ceioste, PS  —- — —g lining 
and other properties. 


AUGUST ©, CHRISTENSEN, | 
Consulting Engineer 


GARWOOD FERRIS. JOHN E. HALLADAY 


FERRIS & HALLADAY, 
Engineers and Contractors 
-FOR— 


Water-Works and Sewerage Systems, 


98 Hudson 8t., Jersey City, N. J. 


PALMER CU. RICKETTS, 


Consulting Engineer, for w Hydresiio end Par Pumping Machinery, &c. Work su- 
Bridges. Reots, -y ak an io ‘Soecipeations, Esti- USTATE 8. oer NEW YORK CITY. 
mat japerintendence, 


HARRY J. LEWIS, 
Civil Engineer, 


Telephone 568, Columbus, Ohio. 





RICHARD G. ANDERSON, 
= * ty Mineral Sa: 
for Wyoming and Dakota. 


ANDERSON & YALE, 
Civil and Mining Engineers. 
DEADWOOD, SOUTH DAKOTA 


pecia) attention oon to accurate and fsithfal exam- 
marten ® ss re} Biniag and other properties 


LUCIUS P.Y ALE, 
Civii Engineer ‘ 


WM. H. SEARLES, C. E. 
M. Am. Soo. O. KE. 


Consulting Engineer, 


io the Bi SS surveyed and esti- 
mate of cost furnished. Correapondense 0 Wave Burtprne, 
CABLE RAILROADS, CLEVELAND, - - OHIO. 
J. MILLER, Engineer, | C. C. Vermeule. J.B. Bien. 
=m sae - © «= e NBW YORK. 


VERMEULE & BIEN, 

Civil and Mining Engineers, 
Room 128, 71 Broadway, New York City. 
Execute topographical surveys with speed and econ 
omy, locate ana estimate on r iiways and other mblic 
works, survey end develop — properties. ein= 


vite con ultution where a wisdge of the surface of 
the eas:ern States will be useful. 


G. W. G. FERRIS & CO., 


CIVIL ENGINEERS. 
PITTSBURGH, PA. 


Inspectors of Structural Iron and Steel 


JOHN W. HILL, 


cy ALBERT LUOIUS, 
i ee. Civilians Mechanical 
Consulting & Constructing Engr. | an sina Pprosdway. New York, a. 
a tendence, dge Inspec- 


For Water- Works, Sewerage, &. 


21 &22 GLENN BUILDING, CINCINNATI, 0. WM. HENRY WHITE, 


— & Contractor. 


J. i} > eae W. D. JENK: 
-~ RTE | 





WADDELL & JENKINS, RUDOLPH HERING, 
Consulting & Civil ineers, ss: dclns ainda ta 
Keith & som, BY !’z, Cor. 9th_ & Walnut Sts. ie ‘ a 
eS iaations Reports, De-| Civil, and Sanitary Engineer, 


SPECIALTI 
signs, Estimates an | Specifications for lee 


Bridges and other) 2 vt Structures, 277 Pearl St., near Fulton, New York. 
Designs for Water Supply and Sewerage. Oonstruc- 
JACOB A. HARMAN, idissansnaigeehsiciptepeee ral 
E. H. Wels L. W. Wells 


Civil Engineer, ie ehith ewok 


WATSEKA, ILL. : 
County Surveror, Irnquois Oounty,_ Ti. Engineers and Surveyors 
es Plann a io TYLER EXAS. 
ani ‘undereroued drains for : 


ral and tary Pa Location tand construction of Railways; Surveys 


Tposes. 
speci mates and = cosas, putts ot 
sanemloute ok Lamnewtan Imunpeneind ‘Struc 


= oes st at 


rand Gas Works a speclalty. RK. 


Surveys of 
private Parks, &c., carefully and 


‘3 


an oe 


NE 
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ENGINEERING NEWS III 


tsahised #1 BALDWIN LOCOMOTIVE WORKS, Cable Railways. 


BURNHAM, PARRY, WILLIAMS & ©O., Proprietors, |E- SAXTON, Contractor. 
MANUFACTURERS OF 


5 j 
LOCOMOTIVE ENGINES, | __—« KANSAS CITY mo. 


Adapted to every variety of service, and bailt accurately to standard FOR SAL 


gauges and templates. Like parts of different engines of same omotives, Rails, 
elass pertectly interchangeable. Dump Cars, Hoisters, 


| Boilers, Engines, Derricks, Scravers, 
PASSENGER AND GOODS LOCOMOTIVES. | Crushers, Pumps, Drills. Lot of Rails 


jin good order. Excavator, Steam 
N e 
Wine Locomotives, Nerrew Geer ae, steam Lighter, 1 Steam Excavator. Write 


; he r y 
'» Tustrated Catalogues farnished on Application of Customers. or what you want. 


All work thoroughly guaranteed. —_— a Jo st., N.Y 


: i 
Mian Ge a90, 
ae ~ ‘ 
eR Eth aE’ 
SOLIVER:ST 
PHILADELPHIA. PA 


’ 


ist.—The Campbell improvement makes it a perfect rigid frog. 2d.—It requires no care , 
as there is no strain on the bolts. 3d.—It xeens itself clean summer and winter. , sth.—It ir 
a positive footeuard for anything that walks, ther-bv complving wita the laws of Ohio and 
other states, and does away with wooden blocks, cinders, ete. All frogs are warranted and} 
satisfaction guaranteed. For Particulars address 


Geo.R.Campbell ucyrus, ©. 
P », Bucy ’ ~ WATER TUBE STEAM BO LERS 


889. CATAL 3 
"ieee | "wes? 


A Treatise and Handbook on 
THE ONLY SAFE 


HIGH EXPLOSIVE. | Rock Drilling and Air Compressing 


It contains no Glycerine or Gun Cotton. MAILED FREE. 
Cheapest, Best and Strongest. 


Should be in the hands of every engineer and contractor.— Eng, and Mining Journal 
Comrosed of two ingredients shipped and kept separate ieeat ) . . 
i plies a long felt waut,— Manufacturers Keeord. 
until required for use at the work. This is a thoroughly good nutlication.— Engineering News. 


A valuable addition to the | terat tni bie.t.— Engi i 1 ildi co 
240,000 lbs. used in Flood Rock, Hell Gate,N.Y, The matter int adily availa%le, Tradesman. - ngineering and Building Record. 
No Accidents by its use in any Tunnel. Handy for ref -reaca—Min. and Se. Press. 
No Noxious Ga , No Headache, No Nausea. Tbe useful oo will be found sp?ially valuable.—Zng. and Big. Record, 


In reality a band vWook.—Am. Manufacturer. 
Fuzes, Caps and Electric Batteries. This catalogue is one of unusual futerest and value.—Railroad Gazette. 


RENDROCK POWDER CO.) Rand Drill Go., 


23 PARK PLACE NEW YORK. 23 PARK PLACE, NEW YORK 


NATIONAL TUBE WORKS COMPANY. 


BOSTON, MCKEESPORT, NEW YORK, CHICAGO, ST. LOUIS, 


70 Federal St. Penna. 104 Jonn st. Clinten and Falten Sts. 802 N. Zod &t. 


“Trranccnite, LOCOMOTIVE BOILER TUBES *":streenos. 


MACE’S INJECTORS, 


Lifting and Non-Lifting, manufactured only by the NATIONAL TUBE WORKS CO., the National and «N. T.” 
being our Latest Improved Lifting Injectors of Locomotives. Send for Illustrated Catalogue. 


70 Federai Street, - - - - = * = £4Boston, Mass. 











CONDENSING OR 
COMPOUND. jon cinoeusing. 
| 16 Sizes, 5 to 500 Z. P. Not yet equaled by any form of Engine for 
| HIGH FUEL DUTY AND SIMPLICITY, 


13 Sizes in Stock. 
5 to 250 H. P. 
3,000 in use in all parts of the Civilized World. 


STANDARD. 


JUNIOR, 6§ Sizes in Stock, 5 to 50 H. P. 


) AN AUTOMATIC ENGINE CHEAPER THAN A SLIDE VALVE. 


| _ Well Built. ~ Economical, Reliable. 


Bargains in Belting. 

I have a large lot of Rubber Belting that I 

am sellingjat 77 (+2 per cent. diseount from 

regular list prices. Write for list of sizes. 
JOHN W. BUCKLEY, 

Rubber Goods for Mechanical Purposes, Hose, 
Belting. Packing. Gaskets, Tubing, ete. 
Rubber Belts, Cottor Belts, 
Leather Belts. 


158 South St., - 


PERRY & COMPANY, 
141 FULTON 8T., NEW YORK. 


Professional aud Business Cords engraved in latest 
styles and finest workmanehip. Orders by mail receive 
prompt attention. Wedding Invitations and Stutionary. 


New York 





LLANE CL LE I AE 





KEILEY’S PATENT WATER 
>= Pressure Regulator 


Y= sEND FOR CIRCULAR. 


7 to 11 West 13th St., 
NEW YORK. 


FOR SAILFE. 






Over 300 soid the first year. 


Au Hepairs Garried in Stsck: Bend or thtntenet 


eS 


ble Parts. 
es. 





WILLIAM L. SAUNDERS, 
Mem. Am. Soc. C. E. 

Methods of Rock Excavation in Mining. 
Tuoneling, Qauari ying, Submarine Blasting 

Estimates of cost and the allotment of 
Contracts. 

Secretary and Engineer INGERsSOLL*SER- 
GEANT Rock Drixt Co. 10 Park Place, N. Y. 


M. FARGUSSON, 
Civil Engineer and Contractor. 


Room 204, Produce Exchange, New York. 





Surveys made for the Drainage, Em- 
bankment, and frrigation of Lands. 





GEO. A. LATIMER, 
Civil Engineer, 


NORFOLK, NEB. 


Electric Light Plant|-— ; ———-___— 


CONSISTING OF 


12 H. P. Westinghouse Engine. 
U. & Dynamo No.1. 
2 Arc Lamps. 


Can be seen running on application to 


J.C. SAXTON, 52 Broadway. New Ycr¥ 





Miscellaneous. 


iy THE ELEMENTS OF RAILROADING, by 
Charles Paine, A series of essays on the dif- 
| ferent departments of railroad operation. 
iF The most interesting book on railroading 
| ever published, and itis written by one of 
; the most accomplished railroad officers now 
living. His long experience as Chief Engi- 
. neer, General Superintendent and General 
' Manager, justifies him in speaking with au- 
\ thority, ane all railrord men can read these 
essays with pleasure and profit. Price $1.00 
RAILWAY PROBLEMS. by J.S. Jeans. On 
the eonomic condition of railway working 
: in different countries. Reduced price $2.50. 
Ri RAItROAD TBANSPORTATION, Its Hts- 
RE tory and its Laws, by A. T. Hadley. Price 
$1.50. 
POCKET TIME AND MILEAGE BOOK — 


A combined Diary and Time and Mileage 
Reeord for locomotive engineers and fire- 
men. Contains a form from which to make 
daily reports andmonthlysymmary. Price 
75 cents, 

TINE TABLE CONSTRUCTOR and SPEED 


Caleuator. by Wm. Fieming. Gives the 
tim» for runningany di-tance, at any speed 
ey and the speed of any train at sight. Prices 

$1.00. 


ey LOCAL PASSENGER TRAFFIC, by F. J. 


Lee. Tariff, conditions and regulations. 
with rules for construction of proportion- 
ate mileage tables for constant and occa- 
sional travel. Pamphlet, 25 cents. 

AMERICAN RAILWAY MASTER ME- 
CHANL S ASSOCIATION REPORTS. 
Each $1.75. 


' 
' 
b 
| MASTER CAR-BUILDER'S ASSOCIATION 


eee 


ater 
oP 


REPORTS. Each $1.00. 


STANDARD DRAWINGS on Card Board; 
Car Axle; Journal-becring; 
Pedestal. Prive 20 cents each. 

Batt’s Civil Engineer’s Field book ....... $3.00 

Crandall's Tabl~s of Excavation and Em- 


Journal-box; 


: bankment * 
1 Gross’ Engineer’s Field Book............. 


_ 


Sssrs 
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Dunham's Platand Profile Book 20 miles 1. 
- re ig 35 “ 50miles 2 
Fornev’s Cate*hism of the Locomotive.. 2 
Hasweil’s. Engineers’ and Mechanics’ 
Pocket Bonk........- pOSEOsvenecege cc bece 
Henek’s Field Book for Railroad Engi- 
n ROT, sewer eee rmee eee cece tree e eee Set eeneees 
Osborne's Select_ Plans of Engineering 


Structures for Railroads & Highways, 5.00 


ee “ 


st Yor sale by 
i ENGINEERING News PUBLISHING Co. 


EDMUND ©. STOUT, 
N. Y. CITY SURVEYOR. 


GEO. HILL, 
CIVIL ENGINEER. 


HILL & STOUT, 
Topographical Eng’rs & City Surveyors, 


42 BROADWAY, NEW YORK. 
ROOM 6x. 


GEORGE HORNUNG, 
M. Am Soc. M. E. 


Consulting, Civil & Mechanical Engineer, 


30 East Fourth St., Cincinnati, O. 

Surveys made for Water-Works and Sewerage Svs- 
tems; Keports rendered; Pl ns,Specifications and Es- 
timates ot Cost furnished. and the:r constraction su- 
perintended. Steam Plan's designed and practical ad- 
vice z:ven pertainiog to the economical application of 
steam. and the unsatisfactory performsoce of Ma- 
ch nery of whatsoever character. 

Correspondence solicited. 


©, H.M. BLAKE, | 
Civil and Hydraulic Engineer, 


No. 45 Lopez Cotilla, GUADALAJARA, MEXICO 
Late Chief Engr. *. Provideoce, R. I., Water- Works 

OF * Central Fails, R, L, = = 

“ City vs Worcester. Mass., - 

“ Div. ‘“ Main line, Mex. Cent. Ry. 

“ Track “  Ouadatajara Div. Mex. Cent. Ry. 

MEXICAN REFERENCE. 

D MACKENZIE, ie Gen. Supt. and Supt. of Con- 
struction Mex. Uent. ‘ 

Special attention paid to the introduction of Ameri- 
can machinery. Investigetions and reports made fi" 
Uapitalists contemplating investments in mines. ete., 
and titles to proverty examined 








J. LELAND FITZGERALD, 
M. Am. Soc. C. E. 
SCHENECTADY, N. Y. 
Surveys, Plans and Estimates for Sewers 
and Water Works tor Towns and Villages, 


and Construction Superintended. Attention 
paid to Domestic Engineering. 





H. H. FILLEY, M. Am. Soe. C, E. 
Crviti ENGINEER, 
Railway location. Foundations, Bridges. 
Security Building, KANSAS CITY, MO. 


ADT SUES EIR Ta 


PITTSBURGH. PA.U.S.A. 


NEW YORK, 
BOSTON 
PITTSBURGH, 


SIN 


PHILADELPHIA, 
. LOU 


DENVER,’ 
: MAHA, 
os F 


MONT. 
NCISCO, 21 and 23 Fremont St., Parke & 


LT 
BUTT 
SAN F 





Estab'ished 1855. 


CEORCE PLACE, 


Late the bee. Place Sachinery Co,. 


Corliss Engines and Boilers. 


Tron and Wood- Working Machinery of every 
Deacription. Plans and Specifications fur- 
nished, 


120 BROADWAY, NEW YORK, 


Mining Engineer and Gablogis 


SPECIALTIES:—The Examinution and Devel- 
opment of Coal and Iron properties,and Min- 
ing Methods applicable to them: also 
advises as to purchase of Mining Machinery 

Reports on all classes of Mineral Property 








Interviews appointed by telegraph in New 
York, Philadelphia or Boston. Perma- 
nent address Hocandaignia. Pa, 





F*or Sale. 


Ready for immediate delivery. 

one 2 yds. Dredge Dipper, Bails. and Braces. 

1 No. 2 Automatic Steam Pile Hammer. 
Also, ‘secoad-hand@). 

1 40° x 60” Upright submerged-fius, Boiler. 

one 8-H. P. Upright Compound, Reversing 


Engine. 
VULCAN IRON WORKS, 
86 North Clinton Street, Chicago. Il. 


FOR SALE. 


1—12 Ton Standard gauge locomotive. 
—s boom derricks with guys, in New 
1—1.0 H. P. single drum hoist. with boiler,on 
wheels. 
1—4 H. P. Westinghouse engine. 
2—Creosoting cylinders, 1€0 it. x6 ft. 6 in. 
1 No. 6 Sturtevant blower. 
Crusher outfit with power sereen:, 
1 Ingersoll Air Compressor, 20 x 18 x 30 ins- 
2 Ingersoll a “ 14 x 24ins, 
1 MorrisCounty - 12 x 18 ins. 
F. W. LREDELL, 
10 Park Place. New York. 


DONATO CUOZZO, Contractor. 


_Italian Laborers supplied in any purt of the 
United States, and work superintended. 


P. O. Box 420, STAPLETON, 8. I. 


25-2t 








URIE DREDGE. LATEST IMPROVED. 





The angle of Ladde 
bat ONE bucket mate 

Guaranteed to produce one cubic yard per 
minute with TEN horse-power engive and 
require services of but one man to opernte 
machine. Can arrange for end or side dis- 
barge. Entire weight of buckets carried on 
sand proof rollers. No snagging ot chain while 
desesnding for material. 


Address URIE DREDGE MFG. CO. 
Station A, Kansas City. Mo 


causes the action of 
al at any one time. 





Ct) ae 
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PORTER MFC. CO,. Lim. 


Syracuse, N. Y. 
Manufacturers and Agents for the 
YOUNC —- BRENNAN 
Ore Breaker and Crusher. 
The best ever produced ten, 
APACITY, 
and RANGE OF WORK 


Also Manufacturers 
Piain Slide Vaive. 
Automatic and Heavy Duty Engines 
Stationary and Portable Boilers, Tank 
work, &¢, 
STAND-PIPES for Water-W’orks Erected 


PORTLAND, OR. 
CHARLOTTE, N. C. 36 College St., 
ATLANTA, GA. 4558. St. 


MLAS X. 
CHATTANOOGA, TENN. 





SELLING DEPARTMENT IN THE UNITED STATES. 


Kerr 
ucklé, Jr. & Co. 


186, 158 Lake 8 


608 St., MR. 
304 Washington 


Ave. 
a2 Union Avenue. rate 
Seventeenth , 


1619 Capitol Avemae FC 
rk. Geo. M Dilley & Sona. 


A 
TY, 2508. Main St. | Utah & Montana 


E. Granite St. Machinery Co. 
33, 35 N. Front St., Parke & Lacy Mch. Co. 
The D. A. Tompkins Co. 


Imp. & Mch Co. 
. E. James & Co, 


THE HEISLER PATENT 


Long Distance Incandescent tlectric 
Light System, 


Especially suited for Central Stations. Com- 
bining the illumination of the streets with 
the universal supply of light for all com- 
mercial and domestic requirements. 





OFFICE AND WORKS: 
809 to 817 8S. Seventh Street, St. Louis,Mo 


Contractor's Plant 


FOR SALE. 


INGERSOLL 18x30inch, Straight Line AIk 
CO“ PRESSORS. 

INGERSOLL 12x30 inch, Straight Line AIR 
COMPRESSORs, with The New Ingerso!!- 
Sergeant WATER JACKET, AIK CYLIN- 
DERS, Steam and Air Regulaters 

INGERSOLL 20x30 inch, Straight Line AIR 
COMPRESSORS. 

INGERSOLL 2:x30 inch, Straight Line AIR 

{| COMPRESSORS. 7 

‘ INGERSOLL 17 (t.3x40ineh. AIR RECEIVERS 

INGERSOLL 20 ft.x40 inch. AIR RECKIVERS 

INGERSOLL 12 ft.x48 inch. AIR RECEIVERS 

DICKSON 10x12 inch. Double Cylinder 
HOISTING ENGINE. 

DICKSON CAGES and FANS, suitable or 
Shafts 8 ft. wide. i 

PAYNE 7%x10 inch. Automatie Cut-off EN- 


GINE. 

oo 84x10 inch. Improved L EN- 

INGERSOLL 3% inck. “ Eclipse” ROCK 
DRILLS. 

INGERSOLL 3% inch. “ Eclipse” ROCK 
RILLS 


INGERSULL 3 and 3% inch Tripods. 
INGERSOLL 6 \nch—6 and 7 it. TUNNEL- 
ING COLUMNS. ' 
GERSOLL 4% inch SHAFT COLUMNS. 
GERSOLL COLUMN ARMS. ; 
tEKSOLL COLUMN ARMS CLAMPS. 
ERSOLL COLUMN CLAMPS. 
LAVES 5 fr. for 14s inch Rope. 
TERON PUMPS 5x3x7 inch. 
CAMERON PU MPs, 8x7x13 ineb. 
CAMEKON PUMPS, 16x7x18 inch. 
DAVIDSON PUMPs, 7x4x10 inch. 


@ 
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: | aah seat 54 ineh x 14ft. Return Tubular 


with 70 three inch Tubes. 

BOILERS, 66 inch x 14 ft. Return Tubular 
with 105 three inch Tubes. 

BOILERS, 60 inch x17 ft. Return Tubular 
with 48 four inch Tubes. 


BOILERS, 60 inch x 18 ft. 4} inch. Stee! Re- 
turn Tubular with 56 four inch Tubes. 


BOILERS, 60 Horse Power Upright. 


STURTEVANT 4x Double Upright EN- 
GINES with No. 5 Sturtevant Pressure 
Blowers, on beds. 


SCHUYLER 10 lamp DYNAMOS, Type 2, No.1 
BALL 10 lamp DYNAMOS. 


THOVSON-HOUSTON Lamps, 1200 Candle 
Power. 


BLASTING MACHINES, No. 3 Magneto 
Electric. 


PIPE VISFS. No. 2 Malleable Iron Holds pir 
from \ to 3 inch. 


BLACKSMITH’S TOOLS cf alt kinds. 


LUDLOW, KENNEDY & CHAPMAN Gate 
Va'ves. : 


GLOBE VALVES and PIPE FITTINGS of al! 
kinds. 


FROAS and SWITCHES for 30 lb. Rails. 


DRILL _STE 1% -and 1} inch Oct. (Park 
bros. Black Diamong,) all lengths. 


FLAT CARS 3' 6” “Gauge 12” Wheels. 
WAGONS. TRUCKS and HARNESS. 
I. D. CASING PIPE, 3 and 4 inch. 


WALSTON H. BROWN, 
Receiver of Brown, Howard & Co. 
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WM.SELLERS & CO. Incorporated) PEERLESS COLORS FOR MORTAR. 





Engineers and Machinists, BLACK, BROWN, BUFF, RED = 
reeves miscues 7001s, sTeup sammees, Poncsiee BRIGHTEST AND MOST DURABLE COLORS MANUFACTURED, 
AND SHEARING MACHINES, STEAM AND HYDRAULIC RIVETERS. 


SAMUEL HH. FRENCH ct CO... 
High Speed Power Traveling Cranes, Hand & Power Swing Cranes, Car Cranes. Paint Manutnetarera, Importers, Dealers, and Manufacturers of Painters’ and Buliders 


iu es. Send for Circulars and Catalogues. 


Improved Turntables for Locomotives, Cars and Pivot Bridge York Avenue, Fourth and Callowhill Streets, Philadelphia, Pa. 
Centres. Shafting, Pullies, Hangers, etc., for 


Transmitting Power. 


JECTORS ADAPTED TO EVERY CONDITIO E 7 PST Ce Peer a 
es PHILADELPHIA, PA. coors! PHOSPHOR-BRONZE 


INGOTS, CASTINGS & MANUFACTURES. 


_ TURTLE T4 a ate aR Melia) 
THE NORWALK AIR COMPRESSOR S12 ARCH ST. PHILADELPHIA Pa.U.S.A. 
. ! 


ORICINAL MANUFACTURERS OF PHOSPHOR- 
: | Dy ap fi, BRONZE IN THE UNITED STATES AND OWNERS 
CORRECT IN THEORY SUPERIOR IN PRACTICE. pete od ia teal ahi 
sin inse 
: vasney awawW , eae . IMPoRTANT. 
manta ss oar ait eae cl aatemremrns caen, at AND! 4, Contractors & Engineers for Sewers & large water Trenche 














The only macbine in the market which shows Substantial Improvements, or that differs 
in a noteworthy degree from the ordinary constructions of twenty years ago. 


CIRCULARS SENT ON APPLICATION 


THE NORWALK IRON WORKS COQ., | 
| ¢ 


SOCUTH NORWALK, CONN. 





purifies water and other liquids in any 


The American Filter austity and tor ait purposes “at teast 








expense. ] x 
y : absolutely removes all traces of, and pre- | : 
8 or 84, oT ! eT vents,boiler scale by using exhaut steam | The New American Excavating’ Machines for digging and back filling are Supertor to 
only. | all others, Machines of many sizes for sale or to let, satisfaction guaranteed. Complete pro- 
PLANS AND ESTIMATES FURNISHED. | tection yuaranteed users. Territorial rights for sale if desired. 


American Filter Co., “The Rookery” Chicago, ill. | J. Ryan S&S Hawk Street, Watertown N.Y. M.J.Sheahan 41 McCaul Street, Toronte, Ont 
































GEO. WESTINGHOUSE, Jk., JOHN CALDWELL, T. W. WELSH, W. W. CARD. 


H. H. WESTINGHOUSE 
PRESIDENT. TREASURER. 8U. SECRETARY. 


GEN. AGENT. 


THE WESTINGHOUSE AIR BRAKE COMPANY, 


RPITrsBvoRGH. PA. VU. S.A. 


—MANUFACTURERS OF THE— 


WESTINGHOUSE AUTOMATIC BRAKE. 


——_—_ 





The WESTINGHOUSE AUTOMATIC BRAKE is now in use on 15,000 engines and 125,000 cars in all parts of the world. This includes 
45,000 freight cars. 


The WESTINGHOUSE AUTOMATIC BRAKE is the only continuous brake that has been successfully used on freight trains, 
THE AUTOMATIC BRAKE will in consequence of its quick application,stop a train in the least possible distance. 


THE AUTOMATIC BRAKE on freight trains, as in passenger service, applies itself instantly to all parts of the train in the event of 
the train breaking into two or more parts, a feature of great importance in view of the statistics published in the Rat/road Gazette, which show con- 
clusively that a majority of the collisions are caused by the breaking in two of trains. (See Railroad Gazette, Feb. 12, 1886, page 113.) 


THE AUTOMATIC BRAKE also applies itself to every car in the train, in the event of any accident to the brake apparatus of such a 
nature that it would render any non-automatic continuous brake inoperative. 


THE AUTOMATIC BRAKE can be applied from the rear or from any portion of the train, if desired. 


THE AUTOMATIC BRAKE will effect an increase of at least twenty-five per cent. in the efficient value of freight rolling stock, owing 


to the quicker time that can be made on the road, and the avoiding of delay at stations and sidings. Freight trains carrying perishable goods are 
being daily run on passenger schedules. 


THE AUTOMATIC BRAKE, applied to freight cars, avoids the flattening of wheels and effects a yearly saving, in this item alone, 
nearly equal to the first cost of the apparatus. 


THE AUTOMATIC BRAKE, will prevent a greater part of the accidents to freight trains which form so large an item of expense in 
railway management. 


THE AUTOMATIC BRAKE will save employes from the danger and exposure to which they are now subjected, having to ride on the 
tops of cars in cold and stormy weather, and often sacrificing their lives in the discharge of their duties. 


THE AUTOMATIC BRAKE is simple in construction and operation, and cheaply maintained, the working parts being combined in one 
piece of mechanism. 


THE AUTOMATIC BRAKE is not an experiment, but is the result of many years of practical experience, and its capabilities are well 
known to all railway managers. 
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1 Vol. vo. 700 pages. PRICE $3.00. 


The Manual of American Water- Works, 


isss. 


Compiled from Special Returns. 
Containing the History, Details of Construction, Source and Mode of Water Supply, 


Pumping Machinery, Distribution, Consumption, Pressure, Hydrant Rental, Revenue 


and Expenses, Cost and Debt, etc., etc., of Every Water-Works in the United State 
and Canada. 

WITH SUMMARIES For Each State and Grou} of States: 
AND DIRECTORY of Water-Works Officials, Engineers and Contractors. |e 


M. N. BAKER, Ph. B., Editor. 
For sale by all Bookdealers. 





The Manual will be invaluable to civil engineers, statisticians, editors and municipal of- 


fioers.—Lincoln (Neb.) State Journal. 


The work is an important one. showing ‘as it does in detail] the means of water supply 


of a very large number of cities and towns of the count .— Spectator (N. 
Lhave received the Manual of 1888 of American ater- Works, and find the same ve 
ray and interesting.—CHas. B. BrusH, Civil Engineer, Chief Eng. and Supt. Hack 
ater 


It presents in convenient reference shape a great mass of data concerning the water-works 
the water 


of the country.—(Sioux City, Ia.) Journal. 
There isalso a great deal of miscellaneous information and statistics about 
oe of Le fags collection and systematic pene. of a ee have involved im- 


volume will prove a valuable work for Cincinnati) Times . 
sit. will be be eagerly sought after by all water-works men and capitalists.— 


ERIN IIT * _ -- 


a ee 


The Manual is certainly of great value to all interested in the construction or management 
of systems of waterworks, or to the consumer who may desire information on the subjects 
treated of in the book.—Gainesville, O., Courier. 

Thisisa pear and admirable book in its field.—Cincinnati (O.) Commercial-Gazette. 

It contains invaluable information for water-works men.—Charlestown (W, Va.) Stand- 


The universal interest whick is taken in the question of water supply gives a value to 
anything that can throw any light on the subject. Newark has voted to appropriate $6,00,- 
000 for a new supply. Jersey City is about to adopt some new system, and other cities of the 
State are discussing the water ‘enoply uestion with more or less earnestness 

Atsuch a time a compendium °f irformation and statistics like the. “American Water 
Works Manual,” just issued from the vfhce of ENGINEERING News, New York, commands un- 
usual interest. In this work the smallest detailsare given and the information is admirably 
arranged for convenient reference. We have seldom seen a more complete statistical work or 
one having a greater practical value.—Newark (N. J.) Journal. 

A reference work for civil engineers and persons interested in water-works con- 
tracting. — Milwaukee Evening Wisconsin. 

What will prove —— in one branch of investments as Poor’s Manual has proven 
in railroad investments, is The Manual of American Water-Works, published by ENGINEER- 
INé News, Water-works bonds have become an important feature in the list of investment 
securities, A vast amount of information relative to the water-works of the United States is 
contained in the book, which will be published annually, and will be found useful to 

Ny) banker and general investor, as well as to ne and contractors.—Daily Indicator, 


The American Water-Works Manual is an exceedin valuable book for the investor, 
and we commend it to such of our readers as are inte —Stockholder 2 

The book is invaluable to all who desire full and rested Sto information on the subject 
of water-works.—Indianapolis Journal. 

a as ~— ee of a great deal of careful labor, and should be valuable for reference.— 
ncinna 

om Your description of our works in the Manual is very correct.—H. G. HoLpEN, Supt. Nasbus 
. H). water-wor! 

Permit me not only to thank you for the Manuai*eceived a few days ago, but to say that 
in m yotemont 1 Go wot me Soe 8 weer board could conveniently dispense with its use—A. 
H. HuBER, Sec’y. Westminster (Md.) Water Co. 

Published aad for sale by, 


Engineering News Publishing Co. 
Tribune Building, New York City 
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WATERMETERNEWS 


CONDUCTED BY THE 
AMERICAN FROST METER CO., 


EQUITABLE BUILDING, BOSTON, MASS. 


—————————— — —— 


OPINIONS OF THE 


WATER METER TESTING COMMISSION, 


BOSTON, MASS, 1888. 


BALANCE VALVE METER, 
ENTERED BY THE 
Balance Valve Meter Co., Boston. 
“Cannot recommend its use in its present condition,” 


BALL & FITTS METER, 
ENTERED BY THE 
Union Water Meter Co., Worcester, Mass. 


“Its adoption for general use cannot be recom- 
mended.” 


CROWN METER, 
ENTERED BY THE 
National Meter Co., New York. 


“With this (one) exception the defects enumerated do 
not appear serious or insurmountable.” 

“The Testing Commission believes that this meter 
may be used with general satisfaction.” 


DESPER METER, 
ENTERED BY 


W. E. Desper & Co., Worcester, Mass. 
“A stady of the results * * * and general principles 
upon which this meter is designed, justifies the Testing 
Commission in withholding its approval.” 


UNION DUPLEX METER, 
ENTERED BY THE 


Union Water M. Co., Worcester, Mass. 


“The Testing Committee believe that it may be used 
with general satisfaction whenever the water-pressure 
is not greater than in these tests, or say 50 lbs.” 


EAGLE METER, 
ENTERED BY 


F. W. Hood, Boston. 


“The Testing Commission cannot recommend its 
use,” 





EMPIRE, 
ENTERED BY THE 
National Meter Co., New York. 


“The liability to unforeseen and unpreventable ac- 
eidents induced the Testing Uommission to withhold 
its approval of the meter.” 


WATER METER NEWS 


EQUITABLE, 
ENTERED RY THE 
Equitable Water M. Co., Boston, Mass. 


“The Testing Commission * * * * cannotrecommend 


it for general use in its present form.” 


FROST, 


ENTERED BY 


J. H. BEALE, 
BOSTON. 


“ The meter passed through the entire series of 
tests without accident of any kind, Upon opening 
it, when the tests were ended, the interior showed 
but little indication of wear and no injury what- 
ever, The Testing Commission has no hesitancy in 
pronouncing this an excellent meter, and well adap- 


ted to do good general service,’’ 


HERSEY, 
ENTERED BY THE 
Hersey Meter Co., Boston. 
As certain present defects may be remedied, the 
“Testing Commission believe that this meter may be 
relied on for satisfactory general service,” 


HOOD No. 1, 
ENTERED BY 


F. W. Hood, Boston. 


“The Testing Commission believe that, with a few 
modifications of details, such as have been suggested 
this meter may be used with satisfactory results.” 


JOHNSON No. 3, 


ENTERED BY 
J. Johnson, Lowell. 


“Tt is impossible to thoroughly test the principle of 
the action of this machine as a water meter.” 


SHEDD BI-LOBE, 
ENTERED BY 


J. Herbert Shedd, Providence, R. I. 


“Its simplicity, * * size, practicability, cheapness and 
general inefficiency commend this meter, but * * * 
prudence suggests eircumspection and further carefu 
trial before its introduction into general use.” 


SPOONER DIAPHRAGM, 
ENTERED BY THE 


Spooner D W. Meter Co., Boston. 


“The Testing Commission cannot recommend its 


use. 





STANDARD No. 1, 
ENTERED BY THE 
N. E. Water Meter Co., Boston. 


“The Testing Commission cannot recommend 
meter.” 


L, FRED’K RICE, C. E. 
CHARLES CARR, M., E, 
W, M LOW, M. EB. 
Commissioners 






STAR No. 8, 
ENTERED BY THE 
Star Water Meter Co., Boston 


“The Testing Commission believe that this meter can 
be made serviceable and generally satisfactory.” 


STAR No. 9, 
ENTERED BY THE 
Star Water Meter Co., Boston, 
“The principle of the main valve “has proved to be a 
failure in every instance where it has been brought to 
the notice of the Commission.” 


TERRY, 
ENTERED DY 
E. C. Terry, Hartford, Ct. 
“There seems to be ** * aw error in the fundamen- 


tal design, of such magnitude as to force the Testing 
Commission to withhold its approval.” 





THOMSON DIAPHRAGM, 
ENTERED BY THE 
Water Waste Prevention Co., New York. 
“The Testing Commission believe this meter to be 
radically defective in its design.” 


TREMONT. 
ENTERED BY THE 
Boston Water Board, Boston. 

“The Testing Commission believes * * * that nearly 
every portion is constructed on principles so utterly 
wrong as to be fatal to the continued operation of any 
meter in which they may be employed.” 


TUERKE, 


@NTERED BY THE 
Tuerk Water M. Co., Syracuse, N. Y. 
“The Testing Commission believe that with modifica- 


tions ** * it may be made a valuable and rel/able in- 
strument.” 


UNION ROTARY PISTON, 


ENTERED BY THE 
Union Water Meter Co., Worcester, Mass. 


“Its inability to endure continued wear, compels the 
} esting Commission to withh approval from this 
meter.” 


B.W.W., 
ENTERED BY THE 
(Worthington design,) Boston Water Boar 
“The Testing Commission believe that, with their 
fects corrected, and in localities where the pressure 
does not exceed 50 ibs., the meter may be used with sat- 
isfactory results.” 


WORTHINGTON IMPROVED, 
ENTERED BY THE 
Boston Water Board. 
“ Where uniformity of action is more desirable than 


extreme accuracy, it is believed that this meter may be 
satisfactorily used.” 
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EL ween | 
£eac 
eses A. C. McEWEN, 
Hosa Le NOVELTY 
ees : 
vetad¢ Wood Worker and Car Build 
pete ood Worker and Car Builder 
“., , £855 . MANUFACTURER OF 
® 
seems The McEwen Dumping Wagon, 
E See eGo a Dumping, Tunnel, Construction, Mine, 
6—> OCOP Plantation, Logging. Hand, Push, and smaii 
, ee : SoeSSoo ears of all kinds. 
MANUFACTURED 3B £69 te wes 79 Morgan St.,Jersey City, N. J. 
RYAN & McDONALD, O06 Zuiouil- 
SHOPS & WAREHOUSES: OFFICES: 
Waterloo, W. Y. Waterioo,N.Y. Baltimore,Md. 11 South St. 


Send for Ulustrated Oatalogue and Prices. All correspondence shoulu oe addressed to Waterloo office 


PENNSYLVANIA STEEL CO. 





STEEL BLOOMS, BARS Capacity : 350,000 tons of 





La aan : BAS NT Scone Ce on ae 


HOISTING ENGINES, 


co STEAM PUMSYFP ENGINES, 
S TEEL R A I L F R O G S 9 | Boilers, Machine Tocis and General Mill Machinery. both new and second-hand “pepectaity 





Writ full ti 
With the Best and the most approved Improvements. denertveds ‘ad aati onoaee list just bene, 8.600 machines, new and second-hand, fully 
SPLIT SWITCHES MAGNETO ELECTRIC S.C. FORSAITH & CO. Manchester N. 





’ RRANCH OFFICE: 207 and 900 Wantre atraat. New fork 
SWITCH _STANDS, ALARM SIGNALS| 


Fixtures for Stub ian: Bleticaly Operated Semaphore | Peerless Recording Gauge. 


SIGNALS. 
Practical and Durable Gauge, 


Specially made for WATER-WORKS. Recording 
all es on Mains 
oilers. 


Ss. P. JONES, 28 School St., Boston, Mass. 















The Largest 
Product of 


Frocs and 
SWITCHES £3 
in the Cane : 


maw Operated at any Distance with Absolute 
Certainty. 


: Works and Supt’s Offices, | 
ms STEELTON,PA. 


GENERAL 208 South 4th Street 
Ak fot Pat or : =i A OFFICE, j Philadelphia. 7 
Eleewhere. © eee erey tree rena a Rx New York Sales Office, 2 Wall St. WRITE FOR CIRCULAR, 


EL 

PROM l-4 TO 15,000 ibs. WEIGHT. 
True to Pattern, sound, solid, free from blow-holes 

LE MF and of unequalled etrength 
“2 Stronger and more durab e than iron forgings in any 
tion or for any service whatever. 
40000 CRANK SHAFTS and 30,000 GEAR WHEELS of 
this steel now running prove this. 
Cross-Heads, Rockers, Piston-Heads, ete., for Locomo- 
tives. STEEL CASTINGS of oa description. 
CARLISLE, PA Sot for ireland Prices 
C7 we 
heater. 407 Library 8t.. 


4 DAILY TRAINS JouN R. WHITNEY. ESTABLISHED 18647. James 8. WHITNEY. 


ST. LOUIS TO KANSAS CITY. A. WHITNEY & SONS, 


al SSOURI The Colorado Short Line to Pueblo and Denver. Equipped with Pullman 


NaTaLS muncmnnin sanmms | CAR WHEEL WORKS, 

















. » Te S Sit 
BTMAMAE ot Mesico, with only one change at Laredo. PHILADELPHIA, PA. 
THROUGH SLEEPING CARS ST. LOUIS TO SAN FRANCISCO. CHILLED & STEEL TIRED WHEELS, for Engines, Passenger and Freight Cars. 
Only direct line to the famous Hot Springs of Arkansas. CHILLED WHEELS, for Street, Mine, Furnace, Construction, Logging and Plan- 
H. H. CLARK, ist V. Pres. & Gen. Mer. W. H. NEWMAN 34 Vice-President tation Cars, 


H. C. TOWNSEND, Genl. Pasar. and Ticket Agt 
——ST. LOUIS, MO. 


AXLES, JOURNAL BOXES, CAR CASfINGS. 
CASTINGS, CHILLED or NOT CHILLED of WHEEL IRON 
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N. B. This is not a ‘suspension’ 
Joint. It isa “supported” joint with 
double the amount of support given by 
any other through the arched bearer, 
bringing the load upon two ties acting 
together as one directly under the rail 
ends. 








Combined support of two ties acting as one tor each Joint and Rail Ends carried directly by the arched beam ana screwed DOWN to it with a force of 15,000 Ibs.—making practical 
a continuous rail. No holes in web of reil—whole surface of base for support and wear. No breakage of Rails or Joints. No “low joints.” No “creeping.” No loose nuts, Oost 
keeping up track reduced to one-half of that with Angie Bars and giving smoother surface. For further information, address 


FISHER RAIL JOINT WORKS, Trenton, N. J. 


THOMAS PROSSER & SON, KRIJPP’S STEFL TIRES On Locomotive Driving Wheeis, 
{5 Gold Street, New York. * GIVE THE BEST RESULTS 


For Every Variety of Service 


THE SAFETY CAR HEATING AND LIGHTING COMPANY 








THE HEATING SYSTEM, THE LIGHTING SYSTEM, 
Utilizes any hot water heater without disturbing water supply. Is the Celebrated Pintsch Compressed Oil Gas method. 
Safe Reliable and Uniform Heat In use on over 27,000 cars in Europe and America. 
7? - ° . : 

Leaivng the heater always ready for emergencies, The best, cheapest and onlylsafe light for railroad 
' Economical and Quick Circulation. purposes In Brilliancy Unsurpassed. 
; OFFICE: 160 BROADWAY, - = EBV Loh = & ~ a 
: A. W.SOPER, President. ROBT. ANDREWS. Vice-Prest. J.J. SLOCUM, Secretary. W. R&R. THOMAS, Treasurer. R. M. DIXON, Mech. Engineer, 
Dirkctors: Robt. Audrews. Sidney Dillon. A. W.Soper. W.C. Andrews. Spencer Trask. J.G. McCullough. Thomas Rutter. Wm. Barbour. Wm.P.Shinn. J.J.Slocum. Ed.Lauterbach 

8. M. Dodd. F.K. Sibley. Frederick Knhne, James. Bavies. 

_ THE UNITED STATES ROLLING STOCK COMPANY. 
Gen’! Offices: 35 Wall St., N. Y. Works: Hegewisch, III.; Anniston, Alc. Repair Shops: Urbana, 0. 
i 


Offers for lease to Railroad, Freight Lines, Mining Companies and others. 
Locomotive Engines. Box, Stock, Gondola and Flat Cars, 


And is prepared to build for lease or contractfor cash or on the Car Trust System, 
such rolling stock as may be required. 


A. HEIGEW1ISCH, President, 


CORRUGATED METAL GASKETS: 


(PATENTED.) 








Are the most reliable for flange connections; made plain, oval, square 
and irregular for PIPES, CYLINDERS, VALVES AND CHESTS. 
It is not affected by Water, Steam, Gas, Oil, Vapors or Acid Solutions. 





UNITED STATES MINERAL WOOL CO., 
No. 2 CORTLANDT STREET, NEW YORK. 


Robertson’s Horse Power Hoist. Cw HERCU Tz oe 


ef pees ; proved friction clutch with two drums 















5 a en Bh ; = and needs only to be known to be ap- 
a? Ge E preciated by those who use such ma- 


eo ie. 
AY MN} * Donald MeNeil & Bro. 
=  {ngineers & Boiler Makers, 


IMLAY and SUMMIT STREETS, 


BROOKLYN, N. Y. 


w and Second-hand Boilers an@d- 
- Engines always on hand. 












TRONGEST AND SAFEST DYNAMITE EXPLOSIVE 
KNOWN TO THE ARTS for all Mining, Railroad 
Work, Rock and Stump Blasting. 

Fuss, Cars, Batrertes anp Execreic Mowe Goons. 

Hercules Powder Co., 40 Prospect St., Cleveland, O. 
J. W. WILLARD, Gen’l Manager. 
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The American Sewer 








REPRESENTING: 


Akron Sewer Pipe Co. 
Buckeye Sewer Pipe Co. 
Hill Sewer Pipe Co. 
Robinson Bros. & Co. 

Geo. P. Sperry. <leeee *() 


gs seni. (\ 
THE BEST is the SHEAPEST, eo 
ViCTOR..COLLIAYA, 


SOLE MANUFACTURER 


OF THE 


Improved Patent Colliau Cupola, 


FOR FURTHER PARTICULARS 


ADDRESS 


287 Jefferson Ave. = DETROIT, MICc=z. 















TLL | BOOKS |skrszee 
CUT OFF ENGINE J=ORYI gyal apace 


| struction, and for Scientific and 


# ENGINE ee | Technical Schools. — F08 SALE BY. 
3 tat ae. Engineering News Pub.Co."sF'au! 









STANDARD 


AKRON 


SALT GLAZED 


\ Al R 
SEWER PIP 
AGAINST THE WORLD 
TRACK. 





| Pipe Company, 


AKRON, OHIO, 


Send to the General Office 





for 







Price Lists, Discounts and 


Catalogue. 


It Lasts Forever 


A Complete Manua. of 


MAINTENANCE OF WAY. 
ACOORDING TO THE LATEST AND BEST PRACTICE ON LEADING AMERICAN RAILROADS, 
BY W. B. PARSONS, Jr,, C. E. 





LARGE 8VO, CLOTH, WITH 123 ILLUSTRATIONS, $2.00. 





CONTENTS. 

CHAPTER I.—SectionLength—ForceRequired—Track-walkers—Tools, 

CHAPTER II.—Ballast—Metal Ties—Preserved Ties—Drainage—Cross Section Sing», 
Track Road-bed—Cross Drains—Cross-Section Double Track Roadbed 

CHAPTER IIl.—Rails—Joints—Chairs—S8plices—Broken Angle Bars—Bolts—Nutlocks 
Spikes —Braces. 

CHAPTER IV—Turnouts—Connecting Rods -Head Blocks—Head Chairs—Switch Stands 
—Switch Lamps—Frog Diagram—Turnout Diagrams—Cast Frogs 
Rail Frogs—Crossing Frogs—Sufety Switches—Point Switches—Sufety 
Switch Stands—Wharton Switch—Slips—Putting in Turnouts. 

CHAPTER V.—Fences—Cattle Guards— Road Crossings — Signs— Bridge Tell-Tale— 
campene Blocks — Mail Urane — Tool House — Watchman’s Cabin— 
shanty. 

CHAPTER VI.—Gauge—Line—Surface—Centrifugal Foree—Super-Elevation — Widened 
Gauge — Track Work According to Season — Distributing and ke- 
placing Ties—Ballasting—Tamping—Level Board—Adjusting Curves 
—Shims—Ditehing—Handling Rails—Grassing—Snow 


Sent post paid on receipt of Price by the 


ENGINEERING NEWS PUBLISHING CO,, 
TRIBUNE BitLDING NEw Yorx. 


RAMAPO IRON WORKS, 


HILLBURN, ROCKLAND COUNTY, N Y., 





Automatic Stand, Showing Position of Parts 
while being Thrown by Hand, 


FROM SPECIAL QUALITY CHARCOAL IRON 


FOR 


Drawing Room and Sleeping Coaches, Locomotives, Tenders 
and Passenger and Freight Cars 





Congdon Brake Shoe. 










BRAKESHOES - 

OHIO NESTERN STATES ‘ 
Mil AO aT eat 

ye Se 


UML LU LG take aa 


Interlocked with Switches, 


ee . 
ee ee ee 
ean ne 


RAMAPO “YOKED FROG.’ 


Ramapo Wheel & Foundry Company 


MANUFACTURE 


CHILLED IRON CAR WHEELS. 


Raoul Journal Box. 


MANUFACTURERS OF 
Switches, Automatic Safety Switch Stands, Yoked Frogs, Bolted 
Plate and Spring Rail Frogs, Automatic Distant Signals 
Crossings of Every Description 


LIGHT AND HEAVY CASTINGS AND GENERAL TRACK EQUIPMENT. 


Antomatic Stand, Showing Position 
of Parts while being Thrown Auto 
matically by Train. 





Snow’s Rigid Steel-Tired Wheels, 


WITH TIRES HAVING ANNULAR WEBS. 


TEO-- WITH WROUCHT-IRON PLATES, CAST-IRON CEN- 
ven woRE AND INTERCHANGEABLE HUB. 


N 






BOLTLESS--WITH CAST-IRON DOUBLE PLATE OR SPOKE 
CENTRE AND WEDCE-SHAPED RETAINING RING. 


Both of these Wheels can be Re-tired in any @rdinary Machine Shop 
OFFICE AND WORKS, RAMAPO, N. Y- 
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Raliroad Stations. Public 


ASPHALT PAVING FLOORS :.isa.c% 


ROOFS, CARRIAGEWAYS SIDEWALKS 
ROADWAYS and SIDEWALKS. 


Disinfected Waterproof and Alir- VAL DE TRAVERS 
roof Cellars. 


CONTRACTS AT LOWEST RATES. —ROCK ASPH ALTE.— 


ESTIMATES MADE ON APPLICATION. 
Durable-Fireproot and Impervious. 


6 Miles of 10th Ave. Railway 


iaid with this _ , being the largest con- 
tract made in ork City. 


HENRY BOLZE. 


tanperter ¢ of Asphalt and manufacturer of Asphalt | 
Pavements. 


652 to 658 West Sl Street, New York. 


Before laying Pavements write for list of 
references of work done. 





For estimates and list of works executed, 
apply to 


The Neuchatel Asphalte Co., Ltd, 


HENRY R. BRADBURY. Manager | Lafarge French 


XI 


— 


COMPAGNIE GENERALE 


AsphaltacsFrance 


117 Qua Vaimvy, Paris. 
Sole proprietors of = mines of Seysset 


} 
W.H.Deiano,Director. Leon Malo, Con. Eng 


to Bereta and Engineers are uested to specify 
ase! -“ Asphalt, for sidewalks, fire-proof roofs 
Water-tight, foo joors, sanitary cellars, ete.; aiso Oom- 
Se k Asphalte, for roadways, the werk to be 
one 






JAMES BRAND | 
81 Fulton St., | Se33 cael 
NEW YORK. | 

P. 0. Box 1098. | 





S80LE AGENTS FOR 


BURHAM (ENGLISH PORTLAND,) | 
FEWER (GERMAN PORTLAND.) 


Importer of the following Cements. 
Josson(Antwero Portiand.) | Keene’sSuperfine. 
a Keene's Coarse. 


&.H. WOOTTON 


35 Broadway, New York 
Genera) Agent for the United States & Canadc 





Cea PORTLAND:CEMENT AS 
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Asphalt Paving Blocks and Tiles. 


exex2Z In, For Streets, Sidewalks, Gutters, Railway 
=e, Stations, Stables, Cellars, Breweries, 


Se ee 
Sais ma Areas, Etc. 


MATERIALS.—Crushed Limestone and Trin- 
idad Asphaltum, subjected to a pressure of 
3,000 nounds to the square inch at 250° (Fahr- 

enheit). 

; : ma 6=—6- Noiseless. non-absorbent and less costly 
i= sione or any other durable pavement, 

WGT.1% CBs. S ibjected to 10 years’ trial. In 18870v3 
5,000,000'of these blocks and tiles were laid in Washington. Baltimore, Phila: Antonia, | Camden 
Trenton, New York, Chicago, ete. Manufactured by THE HASTINGS PAVEMENT CO., 140 
Pearl St., New York, N. Y.: THE ASPHALT BLOCK CO., 501 Chestnut St.. Philndolwbie Pa.: 


‘“ MILWAUKEE CEMENT ° z 


Best Natural Cement in the World. 


CAPACITY, 4,000 BARRELS PER DAY. ANNUAL SALES, 400,000 BARRELS. 
CORRESPONDENCE SOLIOITED. 
For UNIFORMITY of GRIND and ULTIMATE STRENGTAS it STANDS UNRIVALLED 


MILWAUKEE CEMENT COMPANY, 


154 West Water Street, Milwaukee, Wis. 
Send for Handbook on Hydraulic Cement, free. Prompt Shipment Guarantee i 


Chicago Office, 80 Market St- HENRY MARTIN& CO Managers, 


Kstablished 1ye6. 
HUDSON &} CEMENT 
RIVER C0. 
Manafactnrers of First Quality. 
Rosendale Hydraulic Cement 
aa aad te, Poa os applicants” 


4.R. BRIQHAM, Seo. 18 Coenties SIip, N.Y: 
UNION AKRON CEMENT CO., 


Manufacturers of the 


AKRON CEM ENT, 


oe Brand) 
to any Hydraulic Cement mannfac- 





WGT. 22 LBS. 











CALVIN TOMKINS, 


Construction Supplies. 


150 Broadway. New York City. 
“Thomkins Cove Slue Stone” for Con- 
crete and Macadam. “Old Newark Co's. 
Cement and Piaster. 

Brick by the cargo, Hair, Lime, Mortar Color, 
Paving Blocks, Marble Dust. 

Telephone No. @ John 
Stores: 509 ane 511 West Fifteenth Street, 





The oldest‘and most 
reliable cement works 
in Germany OCele- 
brated for Uniform- 
ty of Quality. For 
particulars apply to 


Warranted 


tured in “ar coun for OON- 
Ar st tars duly use UNDER WATER. Ocpacity of works Ecxmeyer & Co., 


GEN’L AGENTs. 
42 Beaver 8t..N.Y 


~~ DYCKERHOFF 


PORTLAND CEMENT 





Office, 141 Erie St., Buffalo, N. Y. 


CUMBERLAND even 


CEMENT 


Descrivtive Pamphlet free on application 





fs  fupertor to an Sper Portland Cement 
Cumberland Hydraulic Cement MfgCo | made. Cir ruler woth erat 
7 William 8t., Box 8713, New York. 70 Willan Ot. Moe ects Agents Uu.s 
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18 CORTLANDT ST, 


itu eee ER ORG: 


GIBB’S PORTLAND CEMENT. 


It Is the most Economica! to use and comparisons'are invited with other brands. 
Extract of paper read be Am, Soc, C, E. sent on application, 


Howard Fleming SeieAtont Oy Liberty St.,N.Y, 





& importer 
BLACK ong & LAGERDORFER | ROM Ay AND FEERE ’S 
ORTLAN) CEMENTS 


LOUISVILLE CEMENT. 


dis G 1 nt for the following Standard Brands gi Louisville Cement: 
vem Abia ats a Hulme ILLS, QUEEN. crry WiLL, Ls. ACORN & 
SPEED MILLS. FALLS CI LS, 
BLACK DIAMOND MILLS (Rallroad.) ERN LEAF MILIS 
This Cement kas been in general use throughout the West and South since 1830; ‘most of the 





ILLA, 


public works having been constructed with it, Orders fer ene nts to any part of the coun- 
try by rail or water, will receive come and careful attentic Sales for i887, 1,189,110 
Barrels. ESTERN CEM ASSOCIATION. 247 W. Main St.. Lauisville, Ky. 





UTICA HYDRAULIC CEMENT. 


Ths under eoigned are General Agents for the James Clark and Black Balt Bra 
of Utica Cement in general use throughout the west for the past 40 years—s y 
| adapted for Sewer, Water and Gas Works. Capacity 2000 Barreis dall sed ex- 
clusively a the past 26 years in the Geeainabiien of over miles of Sewer a 
o, and by, the several Gas Companies of Sesagens city. arranted equal to any 
draulic Cement manufactured coun Guat rs will ionr. | prompt ee careful 
attention, MEAC AM ‘& WRICHT, ‘Geni. Agts. 


06 MARKET &T., CHICAGO, LL. 
Lesley & Trinkle 


(Buccessors 
J. Cambell. Harris & Co.) 


Dyckerhoff, Bu 
Hilton's, Stet tiner, Hern 
Bros.. Gibbs. Hanover 
| Giant Povtiond — 

Hudson River Rosen- 
dale Cement. Improved 
Union and Union Ce- 
ment. 


Fairmount Ave, Wharf, Phila 





STETTIN “Srcne? PORTLAND CEMENT 
HAS NO SUPERIOR. 
Send for Teste and Pamphlet to 


Erskine W. Fisher, Welles B’d’g. 18 Broadway. 
NEW YORK 








Low Rates to Dealers, Officials, Contractors 


nS ee ee Se ee. 





wis Semneneus Profile Books 
ure the advantages of a continu 
form and are equally seetal and con punkaas a oe 4 


or for @ permanent office record. They F D 
Le $ MAP.) backed with M MUSLIN, "DEX KD ood 
BOUND in Convenient size for the pocket. We keop 
books of Pratz A, Piate Band Mernic 





NE Ww. No CO Neh sary anoe Brats Mra, in different Sizlog 
Wire or write for Samples, etc, | tr and Price ptive Cirea- 





CHARLES F, KETCHAM &CO., 
Manufacturers and Dealers in Engineers’ Materials 
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Has now been before 





It is thoroughly 
practical water meter. 


Meter Company. 


apPlication. 


THE SHEDD WATERMETER 


(BI-LOBE.) 


Devised by J. HERBERT 
SHEDD, M. Am. Soc. C. E. Ap- 
roved b the Boston Meter | 
estin ommission. Made b 
FALES & JENKS MACHIN 
CO., Pawtucket, R. I. Address 


oa Shedd Water Meter Co., 
Sian oo PROVIDENCE, R.1. 





SPIRAL WELD STEEL PRESSURE PIPES 


HAMMER WELDED 





FLANGE STANDARD. 


' 
Practical forWater, Cas,Steam, or Air under Light or Heavy Pressures 
STRONGER, DmiGHTrEeR, CHEAPER 
THAN ANY OTHER METAL TUBES MANUFACTURED. 

THE SPIRAL WELD TUBE Co., 

5 and 7 BEEKMAN ST., NEW YORK. | 





a3 Couplings for all uses. 





An Index to Engineering Periodicals. 
1883 to 1887, Inclusive. 


COMPRISING 


ENGINEERING ; RAILROADS; SCIENCE; MANUFACTURES 
AND TRADE. 


BY FRANCIS E. GALLOUPE, M. E. 


MASSACHUSETTS INSTITUTE OF TECHNOLOGY, S.B.; MEMBER AMERICAN SOCIETY 
OF MECHANICAL ENGINEERS, ETC. 


PREFACE. 


Zeon in the development of material resources, in recent years, has created a large and 
ine’ ng volume of engineering literature in periodicals which contain valuable papers and 
a much of which is too recent, or fragmentary in character, to be found in books, 
or elsewhere. 

This work is designed to make accessible to engineers in all branches of the profession, to 
special investigators, librarians, editors and others, the more important papers and articles 
contained in leading American and English periodicals during the last five years. To keep the 
list from becoming unwieldy, it was decided to limit, besides the period covered, the number o 
references to about ten thousand, and, with these restrictions, the compiler has selected each 

eference —. by pamenes examination of the articles in the files, and has been enabled to 
nclude quite complete references to the periodicals named. He regrets that the prescribed 
imits do notenable him to also include the Proceedings of the Engineering Societies, and other 
valuable periodicals, in the present volume. 

The index is y subjects, alphabetically arranged, and makes available information now 
ee saree n the mass of engineering literature, oronly to be extracted by the aid 
some one hundred and fifty different indices, and the loss of much time. 


PRICE, $2.00. 


Boeron, May, 1888. 
ENGINEERING NEWS PUBLISHING OO., 
TRIBUNE BUILDING, NEw YorE 


than four hundred cities and towns in the United States and foreign countries,”- 
Its introduction and sale has been attended with remarkable success, over 6,000 
meters having been made and sold to date. 
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SEY WATER METER. 





the public for more than four years, and is in use in More 
As 


efficient in every respect, fulfilling all the requirements of a 


It is the most economical meter to use because of its low first cost, and because 
it can be maintained in repair for much less than any other. 

It has been decided by the United States Circuit Court, Southern District of 
New York, that it does not infringe the Crown Meter manufactured by the National 


HERSEY METER Co., 


SOUTH BOSTON, MASS., May 21, 1889. 


Francis C. Hersey, Treas. 


Trial meters of any size sent for two months test to Water Departments, upon 





UNION WATER METER CO, 


ESTABLISHED 1868. 
WwWoRecESTER, 
MANUFACTURERS OF 


ROTARY AND REXCIPROCATING PISTON 


WATER METERS. 


4Lso PRESSURE REGULATORS *% 


STEAM, WATER AND NATURAL CAS. 


team Gongs, Chronometers and other valves for steam fittings. Patent Bands, Taps and 
’ ” Fittings for Water Pipes and general Hydraulic Works. 


MASSsS., 





THE WATER METER. 


From the Wasp. 


I'ma wicked water meter, Pharisaic water meter, with a face of white enamel, 
hard enamel, trimmed with brass; 

But I wear the soft expression of a painted Simon Peter, looking out into the 
future like a goldfish through a glass. 


When it happens that the carcass of an infant alligator plays the mischief with 
my vitals in its efforts to get through, 
{ record the strange occurrence on my brass-bound indicator, by the fraudulent 


addition of a hundred feet or two. 


O, the miasmatic matter and the poison which I scatter with the simple name 
of water, unadulterated pure ! 

While my friend the undertaker waxes richer, slicker, fatter, and the druggist’s 
wife and daughter take a European tour! 


O, I often pause and wonder as I ponder o’er my plunder, pause and wonder why 
in thunder honest people let me lie, 

Why they do not rise in anger, tear melimb from limb asunder, and adopt a 
water meter more ingenuous than I! 


The writer of the above verses has evidently had experience only with 
the other meters, not with ours. We “positively” measure the “ infant al- 
ligator” and “displace” him dead or alive at your regular. rates per cubic 
foot. No “fraudulent addition” or subtraction is possible. 

Our meter is the Best on Earth, the Best Value and the Cheapest. Per- 
formance guaranteed. 

Over 2,000 Thomson Meters are already in use in New York City, un- 
der the official approval and adoption of the Department of Public Works. 
Send forcircular. Please note new address. 





THE WATER-WASTE PREVENTION CO. 


Makers of the THOMSON WATER METER, 
Temple Court, Nassau & Beekman Streets. New York. 
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66,000 
WATER METERS 


MADE AND SOLD TO DATE 


BY 


National Meter Company. 


SOLE MANUFACTURERS OF 





BHMPIRE AND GHM 
WATER METERS. 


Our attention has been ealled to a circular issued by the HERSEY METER COMPANY, entitled ‘‘Hersey Meter Company sustained in the United 
States Circuit Court. NATIONAL METER CO. defeated in its patent suit against the Hersey Company’s Meter. 
This circular seeks to convey the impression to the trade that the decision to which it refers finally determines the fact that the Hersey meter is not 


MAY, 1889. 


an infringement of our patent rights and that, consequently, any person is now and henceforth free to purchase or use such meters without risk of in- 
curring any liability to us as infringers. As this is not trwe, and as this circular contains so much besides which is false in both statement and suggestion, 
we believe that it is as much our duty to the public as to ourselves to give the following brief statement of facts: 


The litigation between our Company and the Hersey Meter Co. to determine whether their meter is an infringement of our patents is by no means 
ended. We believe that the decision of Judge Watuaceis based on an erroneous conception of facts, and therefore an appeal will be taken at once to the 
Supreme Court of the United States. Of this fact the Hersey Meter Co. have been notified, and every effort is being and will be made to have the cas® 
heard and finally determined there at the earliest possible date. If we finally obtain a reversal of Judge Wa.wace’s construction of our patent, as we con- 
fidently expect to do, purchasers or users of the Hersey meter will be liable in damages for their invasion of our rights in the mean time. The decision of 
the Circuit Court is not final until it has been affirnied by the Court of last resort. 


We deem it in this connection our duty, also, to make the grounds and effect of the decision of the Circuit Court known tothe trade and those con. 
templating the use of the Hersey meter, While Judge Wattace holds that this meter does not infringe the Crown patent on which the action was brought 
he affirms the validity of our patent. On the otber hand, the assertion made in the Hersey circular that this decision ‘in fact involved the 
validity of their patents” jig absolutely false, since those patents were not in litigation and could not possibly have been adjudicated there. 


We have heretofore deemed it unnecessary to take any notice of the declarations of the Hersey Co. that our policy was one of intimidation rather 
than litigation. At the very time that these declarations were most frequent and forcible we were doing our best to secure service of process upon them 
in the district where this company resides. Within forty-eight hours from the time that we first learned that the Hersey meter was for sale here, our 
counsel called upon their agents and purchased a meter, at the same time informing them thatan action for infringement was to be brought at once, and 
that the meter was purchased for that purpose. Immediately thereafter, and as soon as it became apparent to them that they could no longer escape our 
suit, the Hersey Meter Co. sent usa letter through their counsel, generously offering to accept service of subpoena, so that we might be able to commence 
our action—a letter full of humorous pleading that we sue them at once and containing all sorts of threats should we fail to promptly accommodate them 
We presume that the letter was made for publication, but we do not believe any one will be deceived by tactics so transparent, 


In just where the Hersey meter fails to be an exact copy of the ‘‘Crown,”’ there it falis below the standard of excellence which our meter has at 
tained. It has never been our policy in the past, and we do not now intend, to enter into competition to reduce the cost of our meter at the sacrifice of 


ACCURACY, EFFICIENCY AND DURABILITY. 


NATIONAL METER Co,, 
By JOHN C. KELLEY, President 
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WHITTIER MACHINE COMPANY 


SUCCESSORS TO THE 


Boston Machine M’f’g Co., 


Manufacturers of the original 


COFFIN VALVE 


—FOR- 


WATER, GAS & STEAM, 


Fire Hydrants, 


POST and LOWRY. 
Check and Foot Valves, 


SLUICE GATES, 
and all kinds of Service Supply. 


IRON and STEEL BOILERS, TANK WORK, 


Works: Cranite. Cor. First St. 
SO. BOSTON, MASS. 


GEO. H. BREYMANN, _ 
Submarine Engineer & Diver. 


oa rt for Submarine work of all kinds where divers are required. Recovering sunken 
rope 


CUNY FET AM AS 
Pa a ed Na 











Laying Submerged Pipes tor Water, Gas and Sewerage a Specialty. 
Estimates and Consultation promptly given. Correspondence solicited. 


OFFICE: ROOM 1, KING’S BLOCK, TOLEDO, OHIO, 
The Cockburn Barrow & Machine Co. 


MANUFACTURERS OF 





ESTABLISHED 1844. 


A SCHRADER & SON, 


Manutacturers of 
Submarine Armor 
aND 


Diving Apparatus. 


82 Rose St., New York 
Improved Bolt Helmet 


OLD DOMINION CREOSOTING WORKS 


Norfolk, Va., Office 59 Main St. 
Yellow pine timber of all dimensions. 
Cross.Ties and Piling Creosoted wit 
DEAD OIL OF COAL TAR. 


By process approved and accepted by U. 8. 
Government Engineers. 


Orders solicited. 





NEW CONCRETE MIXER. 


™ 10:40 Eleventh St. Jersey City, N. J 











THE LEHICH VALLEY 


CREOSOTING WORKS, 


Senge Seaenarth Amboy, N a. ~— Berg 





_— -* 


Lamber, Piling and Ties ome i DEAD a OF 
COAL T. r furnished. 


{ 
ONGRESS ST. BOSTON. Capactty 400,000 feet BM m, month. Cylinders 120 foot 


Boiler Explosions Hon. WARNER MILLER, President. 


can be prevented and the life of the boiler | jy A, 
prolonged. while saving repairs, reducing a 
coeraling expenses and protecting life 
and property by using the Reliance Safe- 
ty Water Columns. Thousands in use. No 
experiment. Every Column warranted. 

Send for illustrated price list. 


Reliance Cauge Co., 
127 Euclid Ave., CLEVELAND, OHIO 


VANDERBILT & HOPKINS, 


Lumber Manufacturers. 


Railroad Ties 





Piling, Telegraph Poles, Fer 





General Superintendent, 


OF THE 
CAROLINA OIL AND CREOSOTE CO., Wilmington, N. C. 





E. HODGE & CO. . 


suisers STAND PIPES, steamscivers 


EAST BOSTON, 3 = . - MASS. 
BOSTON OFFICE; Room 72 Mason Building. 12 to 2. 
4. F. MOFFETT. H. C. HODGKINS, C. EB, 4, ¥. CLARK, C. E. 


MOFFET!, HODGKINS & CLARKE, 


ENGINEERS AND CONTRACTORS, 


WATERTOWN, N. ¥: 
F. A. HINDS, - - - Vonsulting Engineer. 


SPECIALTIES: Construction of Water-Works, Gas Works, Electric Lighting, 
and Sewerage in Cities and Towns. Also, general Railroad Engineering 
and Construction. Plans, Specifications and Estimates prepared. 


Chicago Office, 718 Opera House Block 


New York Office,34} Pine Street, 


S) i 

Water Heaters 

oNDENSERS - bah 
AND Purirvin | PLANTS 





Send for Jllustrated Catalogue. 


SPRINGFIELD FOUNDRY CoO., 


SPRINGFINLD, MASS. 


STANDARD SEWER 


with 24-in. Opening. It is 
of sufficient strength to bear 
the weight of the heaviest 
loaded wagons, having been 

oroannty tested for yoean, 
The cover is strongly braced 
underneath and is perfor- 
ated by twenty-nine 1%-in. 
holes. If p-eferred, the 
cover can be furnished 
without these holes, or in 
the form of a heavy grating 
with slightly convexed top. 
With this grating the man- 
hole can be used for sewer 
inlets, or with still another 


style of cover, nearly flat, it will answer for the top of catch basins in the sidewalk- 
a@ We also make a 36-in. Manhole, same style as above. 





F. C. PRINDLE, C. E., Engr. & Supt. 
FRANKLIN 8. CLARK, 
E. M. Ph. D. Chemist 


‘ence Posts; Wharf, Bridge and Trestle Timbers, Railroad Ties 


Underground Conduits, Dry Docks, Breakwaters, Jetties, Paving Blocks, 
and Creosoted Lumber of every description. 
This Company manufactures at its own works the refined Creosote Oil employed in treating piles, etc., for protection from de- 
struction by the teredo and other marine insects, and for the preservation of timber for all purposes. 
The location, in the great pine region of the South where timber is abundant and of the best description for creosoting, on tide 


to order. Railroad Supplies, White and Yellow Pine. |water, with direct rail and water communication with all points, together with its extensive plant equipped with four large 


Dak, Oypress, Spruce and Hemlock Plan 


Lamber Timber and Piles. DIMENSION x. Conaaeted creosoting cylinders, enable this Company to execute large orders at low rates with facility anda despatch. 


SAWED TO ORDER. 
190 LIBERTY 8T., NEW YORE. |.,,ders invited. 


Correspondence solicited, and inspection both of the manufacture of the oil and treatment of the timber, during execution of 





TEE HPPINGEHR ct RUSSELL. 


Reference 
CREOSOTING WORKS. | |222870 == 
a For Breaxw vATER.—Gen. »berts. v 8. A., Gen. 


RBREFERENC 
ce is made to the race ears a few ot 
tigee who bave used our timber. “ae 


Macomb, U. 8. A., Gen. Weitzel U. 8. A. 
For W. —Gen. 


m 1St'& NEWTON CREEK, LONG ISLAND CITY. | ,fou Wasnrs—Gea aptott, 0.8 ian fh bere 
: New York Office, 160 Water Street, BAmoroon OE Bro Yor ae Gharies 
Sinenincesiininicanaenibosniiiiaisiinon on. Grand ley R. Rey 
drank la, 
Timber Creosoted by our improved process. Creosoted Piles and Railrosd Ties furnished Philadeltaiog Philadelphia & ieecaine or 
GEO. 8, VALENTINE, Manager. P Boller. GE, New Bridge, New York, A 
23 Introduced in 1838, and up to 1886 Le 4 OIL OF COAL 7an is the only inons product that will preserve =. YF pjenos, Hayti © von SEY- 
m= timber for all purposes. hergred by the “Committee on th eration, of Timber’ of the Queten uns A. B. Hill, O. 
——sS nf Kneinoers - =e use only the best DEAD OIL OF COAL TAR Fn ee Ae ok a Gomer, ~2. Y. &2N. J. Tel 
- e on own u ucoessfully wi withstood ¢, vages .. Broo! 
~ Siher iuotets pesuonned Goceg am } added strength to tix Yor Dry —J. & J. Yorsten. Pistou, B.S 








71&73 Oliver Street, BOSTON, MASS. 
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<4 THE LUDLOW VALVE MANUFACTURING COMPANY, 


Valves and Fire Hydrants. 
Double and Single Gate 
—-VALVES.--- 


ALSO 
FACTORY AND OFFICE: fa Check Valves, 


938 to 954 River St., and 


67 to 83 Vail Ave,, 
i and Yard and Wash 
TROY, NEW YORK, 


HYDRANTS. 


CHAPMAN VALVE MEG CO 


MANUFACTURERS OF i a eo 
STEAM. GAS AND WATER . 


VALVES AND GATES 


FIRE HYDRANTS 


WITH OR WITHOUT INDEPENDENT VALVE @— 
All Valves and Hydrants furnished with BABBIT 
METAL SEATS and 


- }NON-CORROSIVE WORKING PARTS 


VALVE Co. 


MANUFAOTURERS OF PATENT 


Foot Valves 


DOUBLE GATE VALVES 
STEAM, WATER, GAS, 


ETO., ETC.. ETO, 


to 36 inches, 


163 ALBANY STREET, 
BOSTON, MASS. 


JAMES FLOWER & BROS. 


eS ichigan 


wobibu tae "CHECK & | & PUMP VALVE, 
Patent Loose Disc Stop Valve, 


Water or Gas. Also. JAMES FLOWER’S PATENT 
EEZING FIRE HYDRANT. with Loose Frost Gase ad 
ae Fositive Waste. . Also. DUP D UPLEX VALVE FIRE HYDRANT, 


Paten 12 
Duplex Valve" is to allow of fire 
hydrant hone ts taken out of the 
ground for 


mon. rs witho: ut — 
wae pping fi Clweterin mains -/| fe 
Wo oan attach sa valve ) ae 
common 


For 


Send for Circulars. 


Bourbon Copper 


AND 


Brass Works. 


PATENTED IMPROVED 


Fire Hydrants 


AND 


Stop Valves 


Unexcelled for simplicity of construction, durability 


and low cost of maintenance. 
All wearing surfaces of composition, drips below the 


main and cannot freeze. 
Stones or gravel will not clog it. 


Holyoke Hydrant 


Iron Works, 


Holyoke, Mass 


198, 202 and 204 East Front Street, 


CINCINNATI. 0. 


GENERAL OFFIOE AND WORKS: 
Indian Orchard, Mass. 
TREASURER’S OFFICE: 

72 KILBY STREET, BOSTON, MASS 


CHICACO OFFICE: 24 WEST LAKE 8ST 
ALI WORK GUARANTERBD OO 


on dpacsegee Ft AYORANT. 


ve and inefficienc - Se ae 
t ea mh _— 


* 
= — feature in gra 
at e four year so ond > 4 
ment, State of tiling va and others 
Recommend Hattenss imedationt of Vie Engineers, 1858.| 
- — nt tests, by Selim H. Peabody 


—y-* pted by U. 8. Ge 


yt “7 to report ¢ 
Ph.D., LL. D., Regent, See sity of iilin 


BEAUMONT, 6.2 
LUDLOW [gate] 25. 6 
CREGIER | comp. | 37. 


Send for Full Report. 


RICHARD BEAUMONT, 
KANKAKEE, ILL. _ Manufacturer 


GALVIN 


BRASS & IRON WORKS, 


MANUFACTURERS 


Conical Compound Wedge Gate Hydrant. 


VALVES 
FOR WATER, STEAM GAS AND OIL. 


General Office | 


|} DETROIT, MICHICAN. 


and Works. 5} 


Friction loss per cent. 

in Ibs. per square inch 

8 J in hydrants used without 
nozzle, 50 feet of hose. 


Branch Office, (52 & 154 Lake &t., Chicago, I!!. 
Send for Circu ars. 


4 oe 7 MR |e 2 eee 


VALVES. 
D. KENNEDY, 
SUMNER & GOODWIN, 


52 Cliff St., 
WROUGHT IRON PIPE, 
Steam, Gas & Plumbing Materials . 


Water Works Supplies a Specialtv 
15 £0 21 Oltter St., BOSTON. 


NEW YORK. 


oa for Cata- 








Graduating Engines. 


Engineers and = surveyors 
when in Philadelphia are re- 
quested to call and examine 


our line of 
GRADUATING ENGINES. 


The vital point of a transit 
instrument is the graduation. 
Defects in other parts may 
prove an annoyance or incon- 
venience, and yet instrument 
With detects 


of graduation, accuracy, if not 


work correctly. 


impossible, is a mere matter of 
accident. Defects in ordinary 


parts of instrument become 
evident to the engineer. In 
the graduations they are un- 


known; and frequently the 
only evidence of their exist- 
ence is the unsatisfactory con- 


of the finished work, 
leaving the engineer in doubt 


dition 


whether the unsatisfactory re- 
sults, condemning his work, 
arises from his own careless- 
ness or the imperfections of his 
instrument, It is not necessary 
errors should be found in all 
parts ; the mere fact that an 
error may exist anywhere is 
sufficient to throw doubt upon 


In fact, the want of 
positive knowledge that no error 


the work, 


can exist, is sufficient to make 
every conscientious engineer 
hesitate in the choice of an 
angular instrument. 


(CONTINUED NEXT WEEK.) 


Young & Sons, 


Engineering, Mining and Surveying 
Instruments, 
43 N. Seventh St., Philadelphia. 


| 
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Flange Cover. Covers for Service Boxes 


—_s for opening 


Covers, 





BINGHAM & TAYLOR'S 
Extension Service Boxes, 


This box is constructed in two sections, 
which screw together, the lower one in- 
side the upper section, thus forming one 
continuous pipe or box, easily adjusted 
exactly to the height and depth required, 
and will remain where set in position up- 
right and firm as though all made in one 
piece. 

With Non-detachable Covers,—a new 
feature—avoiding the annoyance and 
expense heretofore experienced by cov- 
ers being lost or stolen. 

The bolt being of brass will not corrode 
and is therefore free at all times to be 
opened with the proper key. 


Shut-off Boxes for Street Valves, 


These are adjustable to length on same principle as the service box des- 
cribed above. ‘They are made sufficiently strong to withstand the wear of 
the heaviest teams passing over them, and therefore are of great advantage 
in paved and improved streets. 

‘They are constructed in three sections; the base or lower section, which 
covers and protects the dome of the valve, has a broad flange extending 
around the bottom of the same, thereby giving it a good foundation to rest 
upo’ and prevent settling. 

The value of these cast-iron boxes will at once suggest itself to all water- 
works and gas companies which have been subjected to the constant ex- 
pense and annoyance of replacing boxes after a short use, and which have 
become worthless or rotted out, and therefore dangerous to travel over them, 

For any change of street grade or repaving, our Iron Box can be used 
again and re-adjusted up or down to conform with change of grade. 

We have on hand, and will supply any lengths required, the different 
sizes extending from two to eight feet in length, and suitable for valves up 
to thirty-six inches; the inside diameter of these upright shafts or pipes 
is five inches or seven inches as required. 

All our Boxes are coated with coal tar inside and outside to protect 
from rust, etc. This box has been thoroughly tested and adopted by over 
6OO Water & Gas Companies and is acknowledged to be the Best in use. 


BINGHAM & TAYLOR, 


MANUFACTURERS, 
BUFFALO, N. y. 








| Nickel PlateModels Sent Free on Application. 


OIL WELL SUPPLY CO., LIMITED 


62 FULTON ST., NEW YORK. 
Also at Pittsburgh, Bradford, and Oil City, Pennsytvania 


ans. ANP 6ELL 
OB aPPLisa SCE MEEDED a? 


ARTESIAN pels 


Gither for Gas, Ou, Water, or or Mineral Tests. 
BOILERS, “CASING, 
ENGINES, FITTINGS, 
DERRICKS, PUMPS, 
TUBING, CORDACE. 


BRASS & IRON GOODS. & SUPPLIES: 


POR STEAM, GAS, PETROLEUM OR WATER. 
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CALDWELL, WILCOX & C0., 


MANUFACTUREFS OF 


GATE VALVES 


from 12 to48 inches. 





Steam Engines, Boilers, 
lron & Brass Castings, 





HENRY F. _ JENKS, 


MANUFACTURER OF 


JENKS’ PATENT 


Demking »- Fountains, 


AQUARIUMS, &¢. 





PAWTUCHET, FR. I- 
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L. R. BLACKMER. L. W. POST 


OFFICE OF 
BLACKMER & POST, 


Office, Equitable Building, 


FACTORIES: Ewing Ave. and Pacific R. R.; Arsenal St., and St. L.O.H.&C.R. R. 








AN OPEN LE'TTER 


) To Purchasers of Sewer Pipe. St. Louis, June 15, 1889, 


Since the completion of our new works, we are the largest manufacturers of Vitrified Sew6r Pipe west of Ohio. We find also that our pro- 
duct is in excess of the requirements of our present trade, and, desiring to extend our operations, we write to ask it we may not do some bnsiness with 
you. We have noconnection with any combination or trust to control and maintain exorbitant prices for Sewer Pipe, being satisfied with a fair 
profit on our sales, and our long and pleasant acquaintance with freight officials of Railroads entering St. Louis, insuring to us always the lowest rates 


of freight, we believe that we can make it an important object for you to place your orders for Sewer Pipe with us. 


As regards the quality of our Sewer Pipe, while it is—in appearance and in fact—admittedly the best pipe made in the West, it is not uni 
formly quite as well glazed, inside and out, as the Ohio pipe, nor perhaps quite as smooth, but the material is of excellent quality ; and the finished 
pipe, for all practical uses, is equally as good, and will last as long as any pipe made in this country—this we warrant, and will prove by any inside or 


outside pressure test that may be required. 


We invite your atterition especially to our Double Strength Culvert Pipe, which we make in lengths of 2) feet, with improved sockets. 
This pipe is unquestionably the best material known for small Railroad Culverts ; also Water Works Conduits, where water is required to 


be carried to a Reservoir or distributing point by gravity. (Our pamphlet, “Something about Culvert Pipe,” describing this pipe and illustrating its 
advantages, will be sent you on application.) 


We enclose folder showing both Eastern and Western Price Listof Sewer Pipe The Eastern List, you will notice, is much the higher. We 
make our prices by discount from either list, and in all cases sell all our product delivered at destination, we assuming all risk of damage in 


transit, receiving freight bill in part payment, and giving purchaser credit for all breakage. 


Our usual terms to responsible purchasers are 90 days by acceptance, or 3 per cent. discount (after.freight isdeducted) for cash on rece ipt © 


goods. We shall be much pleased to hear from you. Very Respectfully, 


BLACKMER & POST, 





XVIII ENGINEERING NEW» 


wngineers, Iron Founders, and Machinists 


RD, WOOD & Owes 


comer GAS AND WATER. WORKS, » 


foundries and Works; 


MILL, va wet N¢ 
AMDED | { New deoracy, 


wr CAST-IRON PIPE 


OF ALL KINDS AND SIZxXS. 


MATHEWS’ SINGLE AND DOUBLE VALVE FIRE HYDRANTS, Eddy Valves, 
GAS HOLDERS AND GAS MACHINERY. HYDRAULIC CRANES, PRESSES, LIFTS, &c. TURBINES AND WATER POWER PUMPS. 


CHEMICAL AND SUGAR HOUSE WORK, LOAM CASTINGS, HEAVY SPECIAL MACHINERY, CENERAL CASTINGS. 
CAST-IRON PiIFH FOR CULVEETS, DRAINS c&c, (12 ft. lengths.) 


Lamp P ists, Cre, 
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Tse railroad Menare: feling ne-ve we 

Andthe-road-hastost: some. tweny thousani-more, 
| [or-a-door-erack -yawning-wide AG Zi A 
| Has-allowed-a-spark-inside, ee 


A\nd-henceforth they 'l-alwayé-vse the DUAN, DOOR: 


SPECIALTIES OF THF DUNHAM MANUF'G CO, 


Hot Pressed Stee] Stake POCKET, 
Common Sense Grain Door, 
Reed’s Car Replacers, 


Send for Pamphiet giving full information. 


DUNHAM MANUFACTURING CO., 


131 Devonshire St., Phenix Building, 
BOSTON. M. ASS, CHICAGO, 





Storm Proof Freight Car Door. 
Baggage Car Door, Stock Car Door, 
Globe Ventilators, Servis Railway Tie Plate, 


"ILL. 


TRAUTWINE’S POCKET BOOK. 


“Without doubt it has proved itself to be the most useful hand book 
in the language for the engineering profession.”—Anginecring and 
Mining Journal, Aug. 25, 1888. 


Joun Winey & Sons, New York. BK. & F. N. Spon, London. 


The Addyston Pipe & Steel Co. 


Proprietors of the Business and Works formerly operated by 
CINCINNATI! & NEWPORT IRON & PIPE CO., Cincinnati Ohlo. 


" Matthew Addy. Pre J Oy Pres. 
shire, 


George P, Wi 

yr ient Kinney. Beo.& Treas. 
avis, Con 

J. K. Dimmick, Gen. Bupt. 


WORKS: 
Addyston, O. 
Newport, Ky. 

For WATER, GAS, railroad and turnpike CULVERTS and SEWERS. 
BRANCH CASTINGS of all descriptions ; HYDRAUL IC CYLINDERS 
General MACHINE CASTINGS and FLANGE PIPE. 
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LLIAM ‘SEXTON, aes 


GLOUCESTER 


IRON WORKS 


CAST-IRON 


GAS AND WATER PIPE, 


i-2 Inch t 
’ diameter nolusive vo 


OFFICE, 
61 & #8 BULLITT BLDG., 


131 South Fourth 8t.. Philadelphia. 


THE WYCKOFF CREOSOTING CO. 


Creosote all kinds of Lumber, Railroad Ties, Telegraph Poles, et- 
alao MANUFAOTURERS oF 


PATENT WOODEN WATER PIPE. 


Cheapest and best in the World, 
WILLIAMSPORT, PA 


Warren Foundrv and Machine Company, 


Sead for Oircular. 










WORKS AT 
PHILLIPSBURGH New York Office, 
N. J. ‘ 160 BROADWAY 
——" — . : 
FROM T FORTY- oat f pees iS LiAMeTER. 

Branches, 
BEAMS AND COLUMN A speuretic al and r an nettonl Troatise on the Strength of Beama 

* and Columns; in whichthe ultimate and the elastic seait 
strength offbeams and columns is computed from the ultimate and elastic limit compre 
sive and tensile strength of the material, by means of form ee deduce od from the corr 
and new theory of the transverse strength of materials. By ROBERT oh OURSINB, 170 page 
Octavo, Cloth, $5, k, & F. N.SPON, Publishers, 19 Cortlandt ot., N.Y. 


Moeollert Founary ce Machino — Limited 


RAADING: FA: 


qrmncertenmemnameeee tll Macisiitiinbisiiieascbninunee 
FLANGE PIPE & SPEGIALS, °°” tetcrratore Sue'aer ana, tanBreruy.ot™ 


FOUNDRY & MACHINE Ingen, 
“Om ‘Tox, Selling. nee. 160 Broadway,New York 


F. W. MILLER. JOSEPH EDWARDS. F.R. JOHNSON. 


HYDRAULIC TUBE WELL CONSTRUCTION CO., 


145 Broadway, New York, N. Y. 


Weter teense for Cities, Villages and Manufacturing Purposes, 
by a uN ane oat ed Process. 
r f = re f pre ery es: 
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CORRESPONDENCE SOLICITED, 
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Globe Special Castings 


FOR WATEINM-WoREZES. 
Adopted In 1887 by more than 100 Towns and Cities. 


BUILDERS IRON FOUNDRY, Providence, R, !. 
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150 CAR-LOADS OF 


Sewer Pipe, Culvert Pipe, Water Pipe 
and Terra Cotta Goods 
OF EVERY, DESCRIPTION. 


FIRE BRICK, FIRE CLAY, &c. produced daily 


THE GLOBE SEWER PIPE Co. 


PITTSBURGH PA 


GENERAL OFFICES: 421 WOOD STREET. 


Twenty-four factories located at various advantageous shipping points throughout the 
States, enable us to reach all markets with the largest supply of goods at the lowest freight 
rates and the least delay of any similar company in existence. 
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Notice To Contractors- 


City of PouGHKEEPs1E, N. Y., 
Department of Water-Works and Sewers, 
Commissioners’ Office, June 19, 1889. 


Sealed proposals will be received at this 
office until noon of Tuesday, July 2d, 1889, 
for 

Laying about 1,500 ft. of 22-inch and 24-inch 
vitrified sewer pipe—excavation from 12}¢ ft. 
to 25 ft. in depth, lower half in rock—and con- 
structing 14 munholes and 6 silt basins; pipe 
delivered free of charge to contractor; all 
other materials to be furnished by him. 

Plan and profile may be seen, and cepies 
of specifications, contract and form of propo- 
sal obtained at this office. 

The party to whom the contract is awarded 
will be required to execute a bond, with ap- 
proved surety, in the penal sum of $6,000, 
and each proposal must contain the name 
and address of the person offered as surety. 

The right is expressly reserved to reject 
any or all proposals if the interests of the 
city shall seem to require it. 

Proposals must be made upon forms to be 
obtained on application at this office, en- 
closed in a sealed envelope addressed to the 
undersigned, and endorsed “Proposal for 
Laying Sewer Pipe.” 

By order of Commissioner. 


CHAS. E. FOWLER. 
Superintendent Water-Works and Sewers. 
25-2t 











Sewerage System. 





Sealed proposals for constructing a system 
of sewerage for the city of Raleigh, N. C., 
will be received until July 15. Address, J. L. 
Latta, Chairman Sewerage Committee, or 
J. L. Lupiow, Engineer. 

Ravereu, N.C., June 21, 


City of Plainfield, N. J, Water-Works. 


Sealed proposals for the construction of 
water-works in the city of Plainfield. New 
Jersey, will be received up to AuGusT 5th, 
1889, to be publicly opened at the hour of 
8 o’clock, *P. M. in the Common Council 
Chamber. 

Bids are ®olicited for water-works, either 
on franchise plan, with privilege of purchase 
by City shortly after completion or after ten 
years,or on vian of contracting with City 
solely for constructing the works. 

Water supply by wells or from Passaic 
river, or other neighboring source. About 
20 miles of water pipe required within city 
limits. Bidders to furnish all plans and 
specifications of such works as they propose 
to build. General specification of require- 
ménts may be obtained by addressing the 
City Clerk. Actual time allowed for com- 
pletion of works, twelve months from date 
ef contract. All proposals should be de- 
livared to the City Clerk and marked. 
“Proposals for the Construction of Water 
Works in the City of Plainfleld, New Jersey.” 

The Council reserves the right to reject any 
or all bids. O, B. LEONARD, 
City Clerk. 

26-4t 


1889. 








Plainfield, N. J., June 21st, 1889. 


Two Karbors, MINN., Water-Works. 


Sealed proposals will be received by the 
President and Council of Two Harbor. Minn, 
up to 7.30 P. M. of July 10th, 1889, for supplying 
the labor and materials for the construction 
of Water-Works, for the town of Two 
Harbore, Minn., in accordance with the plans 
and specifications. 

The work to be let consists of one high 
pressure pump with boiler, stack , etc. ; frame 
pump house: wood water tower; cast-iron 
pipe and pipe laying; and valves and hy- 
drants. Bids will be received for the entire 
work or any part thereof. 

Each bid shall be accompanied by a certified 
check payable to the town, for an amount 
equal to 3% of the amount of bid; as a 
guarantee thatthe contract will be entered 
into and the necessary bond furnished, 
within 10 days after the awarding of contract 
to the bidder by the town. Plans may 
be seen and specifications procured at the 
oftice of the City Attorney and of the Engi- 
neer. The right is reserved to accept that 
bid which is to the best interest of the city, 
whether the lowest or not, and to reject all 
bids if desired. W, W- CURTIS, Engineer. 
Drake Block, St. Paul, Minn., June 22d, 1889, 
26-2t 
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BENHAM HYDRAULIC MOTOR C0. 


Cor. Gaspee and Francis Streets, 


PROVIDENCE, R. I. 






Ae 


MANUFACTURERS OF 


WATER ENGINES. 


HEAVY HYDRAULIC ENGINES 


WITH REVERSING GEAR KEPT IN STOCK OR BUILT TO ORDER, 





ESTIMATES FURNISHED ON APPLICATION. 


THE GORDON STEAM PUMP CO, 


EX STEAM PUMPS 





MANUFACTURERS OF 


(pDUPL 
MAGHINERY For ALL outics 









4#PUMPING 


Send for Illustrated Catalogue. 


HAMILTON, OHIO. | 





NEW YORK, 96 LIBERTY ST. 
PHILADELPHIA, 705 ARCH ST. 
CH!ICACGO,.96 LAKE STREET. _ 
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THE CROSBY WIRE ROPE CLIP. 





Send for Price-List, 






ate 





The Cheapest and most effective 


WIRE ROPE FASTENING 


IN THE WORLD, 


AMERICAN MAN’F’G Co.. 
ST. PAUL, MINN. 


ot eee errr 


TELANE & BODLEY CO, 
COMPOUND 


CORLISS ENGINES 


»® STEAM OUTFITS 





THE HE LANE & BODLEY CO. TSINCINN ATE, OF 
Boston & Lockport block Co., 


Successors to Bagnall & Loud Block Co., Penfield Block Co, 
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Boston, Mass. - 


162 Court St. 





FACTORIES AT 


Lockport, WN. Y. 


This cut shows a view of our Improved 
Batts Defferential Hoist which without ex- 
ception is the most compact hoist in the market 
which is often a great advantage when the 
hoisting has to be done in a contracted space. 


One man only required to lift the load 
of any capacity of hoist. 


The hand chain will never catch on the 
guard, which is quite an advantage. 


Send us an order for one of these blocks, and 
if not satisfactory in every way, you can re- 
turn it. 


OFFICE, 


BOSTON, MASS. 


——. 
——_ 


WANTS. 


Cards of not more than one-half inch 
will be inserted in this column one 
time for 50 cents. 


50 Cts. 50 Cts 





ADVERTISER would like to meet or correspond 
with parties interested in the manufacture of 
Portland cement, .New process insuring quality 
and cheapness. May be patented. Address SILI- 
OA, this office, aah 23-6t 


A FIRST CLASS Draughtsman wanted, one thor- 
oughly acquainted with structural iron work for 
buildings, bridges, etc.; none but those thoroughly 
acqua‘nted need apply. Permanent position with 
good pay, Apply care of Engineering News. “Iron 
Works.” B-4t 


AN ENGINEER thoroughly acquainted with rail- 
road location and who is a good instrument man 
desires position. Has had charge of party and 
also had some experience on coustruction. No 
offer of less than $100 per month considered. Ad- 
dress A. B., care Engineer ng News. 24-3t 


A YOUNG ENGINEER of 4 years’ experience de- 
sires an engagement as in charge of party, transit- 
man or leveler, Best of references. Address C. 
T. WEAVER, 15 Robbins St., Waltham, Mass. 

24=3t 

A CIVIL ENGINEER (M. Am. Soc. ©. E.) of #0 
years’ experience, largely in the location and con- 
struct on of Western railroads, would like an en- 

gagement. Difficult location a specialty. Address 
B. W., care saeauesinitione News. 24-3t 


WANTED -Engincering News of March 17, 1888 
Will pay 25 cents for a copy in good condition 
Address FRANK OU. HORN, care Engineering 
News 24-3 


| POSITION AS ASSISTANT to surveyor or en- 
gineer by young man (American) of good education 
and three years’ pracvice in field and office work of 
acity engineer. Goodreferences. At hberty July 
6th. Address “R. S8.”’ Box 606, Brantford, Ont, 
Canada. 25-3t 

POSITION WANTED by a young engineer; 
years’ experience on water-works, railway locating 
corps and sewers. Address A. J. COLE, 8 Spriag 
St., Albany, N. Y.- 26-3t 

SITUATION WANTED as Engivcecer; bas liad 26 
years’ experience on land and water, capable of 
taking charge of a High, Low or Compound en- 
gine, doing all my own repairs, having served sev- 
enteen years at the West Chester Water-Works as 
Superin.endent. I cam give the best of reference. 
CHARLES F. HENRY, West Chester P, O., 
Chester Uo., Penna. P.O. Box 1 13. 20-9t 


WANTED.—An Assisiant Engineer to take charge 
of @ party on city work, Salary $75. Also a 
draughtsman, $15 per week. Permanent employ- 
mentinacity withto 5 milesof New York Ad- 
dress CITY ENGINEER, care Kxugineering News 


A PRACTICAL working corps, two or more, with 
fall set of instruments, desires engacemcnt. First 
man graduate U. of P. Assistants practical and 
hard workers. Will contract or engage for the 
season. Address,CURPS, care Engineering New 

26-1 

A YOUNG civil engineer desires engagement in any 
work pertainiog to his profession. Practice prin- 
cipal object. Address C. E., Engineering News 

26-1t 


WANTED -—Charge of drafting room in R. R. of- 
tice; thoroughly experienced in designing of 
bridges an4 trastles, masonry and railroad build- 
ings of all kinds, etc, Best of technical education 
and 9 years’ professional practica. Address H. 8. 
care Engineering News. 26-1t 





WANTED a first class bridge engineer and contrac- 
ting agent, of at least three years actual] experience 
both as to independent designer and business rep- 
resentative. Permanent engagement guaranteed to 
party possessing the above qualifications. Address 
San Francisco Contracting Co,, No. 6 Califo'nia 
Street, San Francisco, Cal., stating previous ex- 
perience, references as to character and ability, 
salary expected and other particulars. boto- 
graphic likeness desired. 26-4t 


WANTED.— Position by an engineer of 11 years ex- 
perience. Specialties, hydraulics and sewerage. 
References first class. Address CIVIL ENGI- 
NEER, Boston, Mass., Box 3612 26-3t 

AN ASSISTANT ENGINEER, with practioal 
knowiedge of sewer work. for large city in Califor- 
nia. Salary from $100 to $125 per month, accord- 
ing to ability. Address at ence, giving experience 
and reference, X. Y. Z., Eogineering News. 26-1t 

A FIRST CLASS CRANESMAN and Dredge- 
runner, to work incurrent. NKELON, McMAHON 
& CO,, Contractors, Coteau Landing, Quebec. 26-lt 


A GOOD OPPORTUNITY.—A young man with 
a good technical education and some practical ex: 
perience/van obtain an interest in a general engi- 
neering business in one cf the best sections of 
Colorado. Will probably yield $1,500 to $2,000 the 
first year. Very little capital required. RANKINE 
care of Engineering News 26-3t 
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THE HOLLY MANUFACTURING COMPANY, 


LOCE PORT, N.W., U-S.A. 


45 Broadway, New York City. 27 Federal St., Boston, Mass. Home Insurance Building, La Salle St.. Chicago 111. 


BUILDERS OF 


The Gaskill High Duty Pumping Engine 


The highest duty ; Moderate cost; Low piston speed; Simplicity in design; Ease of management; Best steam dis 
bution; Best pump action; Uniform stroke, Adaptability to every conceivable service, Highest accredited performance by 
well nown experts. 

Although this engine has been before the public for only five years, about one hundred have been sold of capacities 


ranging from »000,000 to 20,000,000 Gallons daily, 
The Total Daily Capacity of this type of engine sold over 450,000,000 Callons. 


Bxpert Trials hawe been mace as follows: 





YEAR. | PLACE. | ‘Gallons per | ar | EXPERTS. 
1882 Saratoga, N. Y. 5,000,000 112,899,983 saw. aa. bath Chabienlia o N. \ 
1883 Saratoga, N. Y. 5,000,000 106,838,000 Chas. T. Porter, C. E., New York City 
1884 Omaha, Neb 5,000,000 102,000,000 J. D. Cook, C. E., Toledo, O. 
1884 Columbus, O. 10,000,000 115,400,000 T. R. Mendenhall, C. E., Washington, |). ¢ 
1886 Buffalo, N. Y. 15,000,000 125,907,297 Jno. W. Hill, M. E., Cincinnati, O. 
1886 Leavenworth, Kan. 5,000,000 110,478,000 Thos 7] Whitman C E St. Louis Vo 
1886 Hyde Park, Ill. 12,000,000 110,600,000 Chas. Hermany, C. E., Louisville, Ky. 
1886 Kalamazoo, Mich. 3,000,000 102,728,884 Jno. W. Hill, M. E., Cincinnati, O. 
1887 Lima, O. 3,000,000 110,482,946 J. D. Cook, C. E., Toledo, O. 
1887 Erie, Pa. 5,000,000 122,442,491 F, A. Scheffler, C. E., Erie, Pa. 
2 engines of Prof. R. H. Thurston, Cornell University, Ithaca. N. Y 

1887 Chicago, IIl. 12,000,000 102,000,000 J. S. Coon, C. E., Burdett, N. Y. 

each. Jas. N. Warrington,M. E., Chicago, Ill. 


1887 Phila., Pa. 20,000,000 125.022,730 17: E. Caen C, E., Phila., Pa. 








The Holly Meisticiadina t Co. is prepared to contract for horizontal or vertical pumping engines, of any desired capacity guaranteeing the highest 
duty with moderate steam pressure. Pamphlet mailed on application. 


BUFFALO STEAM PUMP <y COMPANY, 


WATER Sia Wounstwan eee 
WORKS 
MACHINERY 
A SPECIALTY, = 





WESTERN BRANCH 


THEODORE ALLEN, Manager 


Mem. Am. Soe. C. E, 


t00m 325; 520 Olive Street. 


ST. LOUIS, MO. 













Largest Manufacturers in the United States of 


DRAG AND WHEEL ROAD SCRAPERS, 


Contractors’ Plows, 3 Sizes. 












The “K & J.” Pressed 
Bow Wheel Scraper. 

No. 2. Capacity even 
full 13 cabie feet. 

No. 3. Capacity even 
fuli 17 eubie feet. 

Furnished with END 
GATEs when ordered. 


—W 


r Trucks, Baggage Barrows, Etc. 4 —_ wa fs es 
Mg WHEELBARROWS Stwresrscsesce scr 
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JIEATING FURNACES, HAND BLOWERS YS 
AND BLACKSMITH DRILLS. 


EXPERT ME 


Special Instruments of Precision for sale, made and designed for the use of Civi 
Military, Surveying, Mining, Hydraulic, Electrical, Astronemicai ané 
Meteorological Engineers, and for kindred Scientific purposes. 

For further particulars, call on or address, 


WM. CIIRDAM & SON, 96 John St., New York. 


Who will be pleased to refer you to their 
United States and Canada, 
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Raleigh, N. C., Sewerage. 


Sealed proposals will be received by the 
Sewerage Committee of the Board of Alder- 
men of the City of Raleigh, N, C., at the 
Mayor's Office of said city, until 3 o’clock P. M 
of Monday, July 15th,1889, for constructing the 
proposed system of pipe sewers for said city 
~approximate extent twenty one (21) miles. 

Copies of the general plans and specifica- 
tions, forms of proposals and instructions to 
contractors and any information relative 
thereto, may be obtained from the Chairman 





The Committee reserves the right to reject 

any or all bids, C. G, LATTA, 
Chairman of Sewerage Committee, 

J.L. LUDLOW, C, E., Engineer. 26-3t 





Second Hand Iron Rails. 

For sale in one or more lots’ 
1,000 tons 40 1b. second hand iron rails with 
splice bars well fitted for re-laying. Are 
lying at a point suitable for Western de- 
livery. Address P. O. Box 940, 


PITTSBURCH, PA. 


Proposals for the Construction 


nd Erection of a Police Patrol, 
Telegraph and Telephone Sys- 
em. 


Office of the Commissioners, D. C., 
June 27, 1889. 

Sealed proposals will be received at this 
office until 12 o’clock, M.,on Monday, July 
15th, 1889, for the construction and erection 
ofa Police Patrol Telegraph and Telephone 
System in the city of Georgetown, District 
of Columbia. 

Blank forms of pr>posals and specifications 
ean be obtained at the office of the Superin- 
tendent of the Telegraph and Telephone 
Service, corner of 6th and D Streets, N. W., 
Washington, D. C., upon application there- 
for, together with all necessary information, 
and bids upon these forms only will be con- 
sidered. 

The right is reserved to reject any or all 
bids or parts of bids. 

J. W. DOUGLASS, 

L. G. HINE, 

CHAS. W. RAYMOND, 
26-3t Commissioners, D. C. 


Tuxedo Park Dam No, 5. 


Sealed proposals for Construction received 
at office of Samuel McElroy, C. E.. Room 39, 
190 Broadway, N. Y. City, until July 10th, at 
noon. Plans and papers ready July 1, and at 
Engineer’s Office, Tuxedo. 26-1t 





BARR PUMPING ENG, GO. a 
DUPLEX STEAM PUMPS 


: : Chief Engineer's Office, 
or Engineer of the Sewerage Committee. 





ROBERT POOLE & SON CO., 


MANUFACTURERS OF 


SHAFTING, PULLEYS AND HANGERS, 
THE POOLE & SON, LEFFEL TURBINE WATER-WHEEL. 


—— y 


USTERS. 






Spur, 
Bevel, 
Angle, 


Superior 
Machine 3 
Molded 
Gearing, 3S 


CHANICIANS. 


‘Mortise, 
Helical, 
Double 
Helical 
and 
Worm; 


large circle of patrons, all through the 


= ———— = == == 


Steam Engines and Boilers,—Driving Plant for Cable Railways. 


Machinery for Flour Mills, Grain Elevators, White Lead Works, 
Fertilizer Factories and Dredging Machines. 


BALTIMORE, MD. 
CORRESPONDENCE SOLICITED. SPECIAL FACILITIES FOR HEAVY WORK. 


MAEHBRS OF 
















FOR ANY SERVICE. 


Parts Made to Gauge and Thoroughly 
Interchangeable, 





oF 
OY GERMANTOWN JUNCTION, ——— 
Dy PHILADELPHIA. American Improved Anti-Friction Metal. 
, 2 74 Federal 8t.,Boston, 126 Liberty St., New York ’ THE ONLY METAL WHICH IS 


35 6th Avenue, Chicago. 


SELF LUBRICATINGandWARRANTED N OT to HEAT or CUT 
THE JOURNALS. 


E. WOLTMANN, Ii Wall St., New York. 


Sole Agent for the Midd!e and Eastern States and Canada. 


The Hancock [nspirator Co., 


BRASS FOUNDERS AND FINISHERS. 
First-class Brass, Bronze and Gun-Metal Castings ofall 
descriptions.—Estimates given for all kinds of Brass Work. 


BOSTON, MASS. 


TO CONTRACTORS & ENGINEERS FOR SEWER & LARGE WATER TRENCHES 

Carson’s machine for digging and back-filling, introduced ten years ago, was the result of 
much expenditure of time and money. 

Numerous persons have since tried to appropriate it by the easy provess of copying its 
important features and changing and patenting some minor details. Nene have succeeded 
although some have obtained “opinions” from their own attorneys that their construction 
would not infringe! If any wish a JUDICIAL decision let them point out some of their ma 
chines ia successful operation on actual work. The under signed furnishes at low prices, 
machines perfected by ten years use in many places, See adv’t. outside page. 


H. A. CARSON, 21 Hamilton cor. Franklin St., Boston, Mass. 
Novv’ RAAD THIS! 


M. D. LeGeettT, L_L. LeGoert. 
Counselors in patent causes and Solicitors of patents. LEGGETT & LEGGETT. 
OFFICES: 913 F Street, Washington, D.O. City Hall Building, Cleveland, Ohio. 
Washington, D. G., June 16th 1888. 
Joun Ryan, Esq., 5 Hawk Steet, Watertown, N. ¥. 


Deak Siz:—Your favor of the 9th came to hand and contents carefully noted. In reply thereto would say 
that we have made a careful study of the claims in the Carson patent No. 228,980, and are of the opimion that 
your construction will im mo wise infringetheseclaims. * * * 

Respectfully, LKGGETT & LEGGETT. 

Nore:—M. D. Leggett was for many yeers ‘““Uommissioner of patents’’ and is one of the ablest patent 
lawyers in the U.8. e oe? poapesbe to defend the above opinion and our rights to the full extent of the law 
if necessary. And we will indemnify ai! users of our machnines against loss or damage on account of any 
claims for infringement. See advervsement on page three. 


John Ryan, 5 Hawk St., Watertown,N.Y. M.J.Sheahan, 41 McCaul St., Toronto, Ont. 
ee 


BOOTH BROTHERS AND HURRICANE ISLE GRANITE CO., 


OF NEW YORK. 


Incorporated under the Laws of the State of New York as a full Liability Company. 


WM. BOOTH. President, | QFFICE, 60 Bank Street, New York. Satetens Hee Meese, Cone. 


JOHN BOOTH. CONNECTICUT OFFICE, New London. | fiamenne Ise, Know. ie Me 
JOHN DONALDSON. | MAINE OFFICE, W.S.WHITE, Manager) | vate Point, Se George, Me. 


. | Granite Isi Vinal Haven, Me. 
CHAS. 8S. FERGUSON. Rockland, Me Pequoit, Vinal Maven, Me. 


Estimates furnished for all kinds of building work and heavy masonry. Paving Blocks 
furnished in any quantity. 


Paige, Carey & Co.---D. R. Paige & Co. 
GENERAL CONTRACTORS. 


Estimates made on all classes of Engineering work. 


GENERAL OFFICES, 
Aldrich Court, - - - - - 4% Broadway, 


NEVVT YORE: 





U 8S. ENGINEER OFFICE, WILMINGTON, 
« N.C., June 24, 1889.—Sealed proposals for 
$80,000 of stone, mattresses, etc., in place in 
dike in Winyaw Bay, S. C.. are to be received 
at this office unti) 10 A. M., on July 24, 1889. 
The attention of bidders is specially invited to 
Acts of Congress approved Feb. 25, 1886, and 
Feb. 23, 1887, Vol. 23, page 332, and Vol. 24, page 
414, Statutes at Large. All information fur- 
nished by W. H. BIXBY, Captain of Engi- 
neers. 26-4t 





Notice to Contractors. 


Chicago & West Michigan Railway. 





GRAND RAPIDs, Mich., June 21st, 1889, 

Sealed proposals will be received at this of- 
fice until 5 o’clock, P. M., July 15th, 1889, for 
Clearing, Grubbing, Grading, Bridging, Track 
Laying and Ballasting 75 miles of railroad be- 
tween Baldwin and Traverse City, Michigan. 
Contracts will be let in divisions of twenty-five 
miles or more, 

Profiles, contract and specifications can be 
seen at the Chief Engineer's office at Grand 
Rapids on and after June 24, 1889. 

The company reserves the right to reject any 
or @l) bids. 

Sufficient bonds will be required to insure 
proper completion of any work taken. Pro- 
posals may be forwarded to J. J. McVean, 


Chef Engineer, Grand Rapids, Michigan, and 
should be endorsed “‘Proposals for Construct- 





ing Railroad.” 
Approved, J.J. MCVEAN, 
Chief Engineer. 

J. B. MILLIKEN, V. Prest. and Genl. Mer. 


Notice of Receiver’s Sale of Gas Plant, 


The undersigned will until the 11th day of 
July 1889, at the City of Indianapolis, Indiana, 
offer for sale at private sale all the assets of 
The Broad Ripple Natural Gas Company. and 
if not thus sold by said date, he will on the 
1sth, day of July 1889, sell the same at public 
auction at the South Door of the Court House 
of Marion County, Indiana. 

Any person desiring to bid will please eom- 
municate with the undersigned who will fur- 
nish him full copy ot the order of sale, giving 
terms and conditions of sale. 

GEORGE B. YANDES, 

Receiver, Broad Ripple Natural Gas Com- 
pany, Indianapolis, Indiana. 26-2t 








Specifications for Dams and Res- 
ervoirs. Prepared by E. Sherman 
Gould, Hydraulic Engineer, Scranton, Pa. 
Published and for sale by ENGINEERING 
News PUBLISHING Co,, Tribune Build- 
ing, N. Y. City. Price, 25 cents each. 
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PUBLISHER'S DESK. 


saturday, June 29, 1889. 





The Incomes of American Civil Engi- 
neers and how they may be increased, 


More than a quarter of a century ago 
the writer was an ‘apprentice’ to a 
Canadian P. L. S. (Provincial Land Sur- 
veyor). We paid a “premium” for the 
privilege, paid our own living expenses, 
and received no pay for our services, al- 
though our “master” did whenever we 
were on a survey. The work was labor- 
ious and fatiguing and the “living 
around” was infernaily tough. A Cana” 
dian Land Surveyor (and for that matter, 
an American one also) ig the ‘rural dis- 
tricts” needs the stomaefi of an ostrich, 
the hide of a rhinoceros, and the endur- 
ance of an athelete. Having served our 
“apprenticeship,” secured our papers en- 
titling us to all the privileges and emolu- 
ments of a P. L. S, we hung out a shingle 
and solicited business. It came. A Cana- 
dian Land Surveyor receives about $10 per 
day for his own services ; if he has an ‘‘ap- 
prentice” (or several) he pockets the “pre- 
miums,” and the charge for one or more 
as chainmen when on work of possibly 
$4.00 per day: but the busiest of Canadian 
Surveyorscannot make over $3,000 per year, 
and 90 per cent. of them do not make 
$1,000. Wedidn’t see any great ‘“‘emolu- 
ments” ahead and soon emigrated to more 
promising fields. We commenced rail- 
roading in Wisconsin at #1.25 per day and 
expenses : transitmen on the same survey 
were paid $100 per month and “found :” 
leveilers $75 and ‘“‘found:” that was in 
1863 and the pay isn’t any better yet,except 
that the currency is equal to gold and one 
dollar will now buy more than two would 
then. The pay of Chief Engineers of rail- 
ways is about the same now as then and 
ranges from $2,500 to $6,000 per year. We 
were 4 years in the offices of the C. & N. W. 
R. R., and didn’t see any very big ‘‘money”’ 
at the end of that time or the prospects of 
such, and so by the advice of friendly 
officials—who are still there—we cut loose 
from the assured and fairly good salary, 
with its pleasant office, easy hours, and 
comfortable life, for the uncertainties of 
private professional practice and the com- 
petition of old established firms to meet. 
In those days there were no “Civil Engi 
neers” in Chicago. Only City Surveyors. 
A study of the chart recently published 
in this journal will show that very little 
water-works construction was in progress . 
bridge building was confined to country 
carpenters or a few bridge building firms: 
sewer construction was hardly started: 
the plotting and surveying of new towns 
and additions to old ones and giving 
corner and grades of city lots was the sole 
business of civil engineers and surveyors 
and from December ist to April 7, there 
was not much of even this. Chicago was 
a “booming” City but a Surveyor had to 
work early and late to net $4,000 in the 
best of times, and while the leading Sur- 
veyor (who is still at the head) made as 
much as $12,000 in one year (following the 
great fire) yet $2,500 was a good income for 
a Chicago surveyor. There was not a 
single civil engineer in those days (1871 
to 1874) that we can remember making a 
good income in Chicago by the exclusive 
practice of his profession. 

There are now civil engineers in Chicago 
who are receiving fees for services and ad- 
vice, from $2,500 to $20,000 per year : our ad- 
vertising pages give the cards of civil engi- 
neers in many parts of the country who 
are earning larger incomes than the best 
salaries pafd by any city or railway corpora- 
tion in the country to their Chief Engineer. 
We have often wondered at the temerity of 
the men who have come to us to ask our 
opinion about abandoning salaries for the 
_ances of private practice: but we have 





































contractors. 
names are given have long since passed 
over to the silent majority, the publishers 
of the lists having merely copied from an 
ancient directory so as to get a “list” to 
use for advertising purposes. Other names 


always encouraged them to “go ahead” 
and win. The experience of their pre-| 
decessors was encouraging and it made the 
chances better for the more timid, or more 
contented ones who were left. If there is 
a reasonably fair prospect, we advise | 
striking out for ones self as early in life as | 
possible: the longer one accepts the ease 
of a fixed salary the less he will know of | 
the world outside his own duties: and the 
less able will he be to meet the difficulties 
if reverses should come. 

This journal has always advocated 
higher pay for engineering services. Eng- 
lish engineers are not superior to 
American yet the incomes of such engi- 
neers as John Fowler, Benjamin Baker, 
Sir Joseph Bazalgette, Sir Robert Rawlin- 
son, Baldwin Latham, and many others 
are much greater than the best ever known 
inthis country. The engineering work of 
Great Britain is in the control of a few 
leading men who supply numerous assist- 
ants and besides have a never ending suc- 
cession of students who each pay a pre- 
mium for the privilege of getting into an 
office and picking up what knowledge of 
the profession they can. In this country 
we cannot follow this method. The 
average American engineer considers him- 
self as good a man as his fellow and he 
will take the chances of “paddling his own 
canoe.”’ 

One method of advancing one’s interests 
is to keep his name associated with as 
much engineering work as possible. Some- 
times in theadvertisement of proposals for 
contract work, the engineer’s name is 
omitted : this is not right: he should in 


every legitimate way keep his name before | 
the public and the oftener it is associated 











with work done or projected under his 
plans and supervision, the better for him. 
The names the great English engineers 


are constantly being mentioned in the 
engineering and other journals of 
country and no class of men are more 
anxious than they for such advertising. 


their 


American engineers then, should use the 


facilities at hand for their own advance- 
ment. As they became known, so will they 
be sought after, and with the demand for 
their services will come the opportunity 
for advancing the price of their services ; 
and the prosperity of one is the gain of all 
in the familiarizing the public with higher 
rates of compensation and in the stimulat- 
ing effects which success produces. 


“There is nothing succeeds like 


success.”’ 


Contractors Addresses.-In some 


directories in our office there are lists of 


Some of the men whose 


are of contractors who have been reported 


from local directories, or by postmasters. 


In those cases, every man who takes a job 
of excavating a_ cellar, or building a 
wooden sidewalk, or moving an old frame 
house, or digging a well, is a “contractor,” 
We have lists of hundreds of these. They 
do not count in the list we are making. 
We want to know the home or permanent 
address of the man or firm who will takea 
contract to build a railroad of any length 
in any part of the world and has the plant 
todo it with; we want to know the same 
of the man or firm who will build a great 
bridge or any considerable part of it, ora 
great sewer, or a water-works, or who will 
contract forthe materials for any of the 
above. 

We are searching our own correspond- 
ence and files for two or more years past 
for the names and addresses of promi- 
nent contractors; we are sending out 
hundreds of inquiries by mail: the per- 
manent addresses are what we want, 
and the specialties, so that when the list is 
an accomplished fact it will be worth some- 
thing. Jones and Smith working on a rail- 
road contract at Brownsville, Kan., is of 
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no value: in three months they have 
moved to Palatka, Fla., or to some other 


: ‘ . } 
place in Texas or Colorado; they might 
as well be dead men for trading purposes. | 


We want to know where they are to be 
found when ‘at home,” otherwise we do 
not want to know them at all. 
solicited constantly for the addresses of 
contractors mentioned in these columns, 
and although we have every directory in 
which such names are given, and are per- 
sonally acquaiated with many addresses, 
yet we almost invariably fail where we 
have not already specified the address. It 


j . | 
is very annoying to us as well as to the 


We are 
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Track, 
A MANUAL OF 


MAINTENANCE OF WAY. 


according to the latest and hest practice on lead- 
} ing American raiiroada, 


} 


BY 


W. B. Parsons, Jr., C. E. 
CHAPTER I. 
Large 8vo,. Cloth, with 123 Illustrations, 


PRICE $2.00, 


people who want the names for business | Section Length — Force Required — Track- 
purposes. ; = © 
A copy of this list of railroad contractors CHAPTER I. 
will be placed, at our expense, in the office — er Sao roemevee Tae Drainage 
of every railroad manager in America, Cross Drains—Cross Section Double Track 
without fail. All we ask from the con Road-bed. 
tractors is their names, addresses, and CHAPTER IIT. 
specialties. Other lists will be placed | paiis—Joints—Chairs Splices—Broken Angle 
where they will be of service. Bars—Bolts— Nutlocks —Spikes—— Brace 
There is no doubt these will be standard | CHAPTER IV. 
lists from which every other publisher, or | Turnouts—Connecting Kods—Head Blocks 


witch Stands 
Turnout 


Head Chairs 


Switch Lamps 
Frog Diagram 


party having use for them, will copy; for Siamanenn Caen 


why go to the expense of an original list if Frogs- Rail Frogs—Crossing Frogs Safety 
. . i . Switches. Point Switches Safety Switch 
somebody else has already done all the Stands--Wharton Switch—Slips—Putting 
work and paid the bills? But as we already | in Turnouts. 
supply gratuitously a large proportion of CHAPTER VY. 
» “news’’ published by so-called con- 
the ° — i y : Fences Cattle Guards Round Crossings Signa 
tracting journals a week later than we} Bridge Tell-Tale— Bumping Blocks Mail 
give it from our exclusive correspondence, ( r ne Tool House Watchman’s Cabin 
Shanty. 
we are under no apprehension of damage 
to our interests from that source. The CHAPTER VI. 
great majority of American business men} Gauge tee Surface. ‘ ‘entrifugal Force 
fas t = = Super Jevation idened Gauge Track 
are ready to give honor where honor is due Work According to Season— Distributing 
as we can amply testify from the generous | gna ‘. a a Bailasting Tomping 
“men * eve soure djusting Curves—Shims 
appreciation of our labors in the past. Ditching Handling Rails —-Grassing—Snow 





Sent post paid om receipt of Price by the 
ENGINEERING NEWS PUB. CO., 
TRIBUNE BULLDING, NEw York. 


A Civil Engineer's Library, 





Baldwin’s Steam Heating -.-.--.------+-- $2.50 
Baker’s Engineering Instruments -.---- 0 
Billing’s Water Works Construction.... 2.00 
Bouscaren’s Specifications for Iron and 
Steel Highway Bridges .....- ..--- +25 
Bousecaren’s Specifications for [ron and 
Steel Railroad Bridges.......-.......-.- 25 
Buchanan’s Tables of Squares........... 2.00 < 7 7 
Burr’s Bridge and Roof Trusses xa, ED ja tees at 4 or 
eaten... | Railways | erminating 
Gia oc ccccdsces pies xtc, Madi ekae 5.00 | e 
Butt’s Civil Engineer’s Field Book.....- 3.00 | in | yo yndk mn. 
Cooper’s Specifications for Iron and Steel 
WMCP TORTIE Ooo 6.0 0.05 1050 4ecccecen 25 WITH A 
Cooper’s Specifications for Iron and DESCRIPTION OF THE TERMINAL STS 
Steel Railroad Bridges..-...---.--..-.-. 25 TIONS AND THE UNDERGROUND 
Corfleld's Treatment STATIONS. 


and Utilization 
Of BOWARG- 2-020 coscccccsece see ccsene 


Crandall’s Tables of Excavation .nd 
Embankment ..-....-. 


Crose’s Engineer’s Field Book (new ed.) .25 
DuBois’ Strains in Framed Structures... 10.00 
Dunham’s Plat and Profile Book,20 miles 1.00 

Sf ” " . 50 miles 


4.50 By Samuel Rea, Mem.Am.£oc.C.F. 
Ass‘t to Second Vice-President, Penn. R. R. 


PRICE $2.00. 


The purpose of this review is to present a 
short account of the railways having their ter- 
minals in London; an authentic statement of 
their mileage; their financial se at hea 
ia? yresent time, with some reference to their bis- 
Ellie's Fire Streams..-.--...... = 1.50 | Sorry : the amount of their revenue as derived 
Fanning’s Water Supply Engineering... 5.00} from passenger and freight trafic and from 

pi 2 . 4 | miscellaneous sources; the number of passen- 
eaen ners omega fie — gers conveyed annually by them; and the pro- 
Fiynn’s Flow of Water in Open Channe!: | portion per cent. of working expenditure to 
Forney’s Catechism of the Locomotive. 2,50| gross receipts. Also a description of the Met- 
ropolitan Terminal Stations of these various 


2,00 


iO 





’s C ’ Dicti aan | . ; 
Forney 8 ( ar Builders Di tionary : 3.00 railways, and a narration, with a brief history 
Gilmore’s Limes,Hydraulic Cements and of the Metropolitan Kailways which are better 

Mortar. .--.-----0-0+eeeeeserceeeeeeees --++ 4.00) known asthe Underground Railways. 
Gould’s Specifications for Dams and Res- eCURITIVEP ATIINGS 

MOET, Sis os Shan cb ecbhedeRccUkacctlscassc 25 CONTENTS. 

Greene’s Bridge Trusses, Graphical INTRODUCTORY. 

Method. .....-.-.----+.- a ie eee 8 2.50 Some General Statistics and Comparisons. 
Greene’s Arches, Graphical Method..... 2.50 Special descriptions of the Railways and 
Greene’s Roof Trusses if 1.25 | their Termini. 

Grimshaw’s Pump Catechism............ 1,00 Comparison of Local and Suburban Traffic 
Haswell’s Engineers’ and Mechanics’ in London and American Cities. 

WRT ont Svcstesces seccsenesceres 4.00 Comparison of Construction and Manage- 

Haupt’s Topographer...--. -...---....... 4.09 | Ment of English and American Railroads. 


*k’s Fi ? A few Suggestions to English Railway Com- 
7S — = een ae 9.59 | Panies for Peace and Profit. 


Hering’s Bearing Piles, 2d Ed.. ......... -20 | MAPS AND STATEMENTS. 
Herschel’s Continuous Revolving Draw (1.) Tlustrated map of Central London show- 
PEER =s0sions+-+ceesesee-n:Seseesccnede 1-50} ing all the Terminal Stations, the “ Inner 
Howe’s Continuous Girder .... 2.00} Circle,” and the prominent Streets and Build- 
Hudson’s Tables of Excavation and Em- ings. 
DOB GORE .. ..0000 cccwececccscces.e. reteee 1,00 2.) Railway map of London, showing the 
Jackson’s Hydraulic Manual ............ 6.00' lines of the Underground System in red, and 


59 | the Trunk Roads in blue. 
; (3.) Statements A. B. and C. forlthe years 


Jacob’s Storage Reservoirs (new ed.).... 
Johnson’s Theory and Practice of Sur- 


WOVE 000 er cee eccecscscesescresessescvcnes 2,50} 1875, 1883, £4 -_ pespectively , hewies the 
, a | Mileage the Capitalization, anc raffic Statis- 
Messiman’p Method of Leost Sayeree -. 2.00 tics for the Railways of London. 
and Squares of Radii of Gyration, 2d | For Sale by all Booksellers. 
ed., RETA s<=o0s= ee eecerresenee ereee-.ccees 2.00 Published and for sale by 
Parson’s Track; A Manual of Mainte- | || ENGINEERING NEWS PUBLISHING CO.. 
pro er Miner te gahagaaeia lege sa asc : Tribune Building, New York City. 
Parson’s Turnouts......---.000- cececesees 00 
Rea’s Railways Terminating in London 2.00 
Searles’ Field Engineering .. .......... 3.00 
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THE MARION 1ON STEAM SHOVEL CO., Cco., 


MANUFACTURERS O 


Barnhart’s @tearn Shovels, 
WRECKING CARS, DREDGES, RAILROAD DITCHERS, and BALLAST UNLOADER. 


All of our Machines guaranteed to give entire satisfaction, otherwise may be returned 
eee tt ae Arar : atour expense. 





Ps y rn * 4 ’ ‘ y For further information, 
3 a a) 5 ie! j F Photographs, Catalogues 
P cet aa =: ‘ and Discounts, Address, 
THE MARION 
=Steam Shovel Co. « 


MARION, OHIO. 





| "1 yd. Steam Shovel. oe. BARNHARTS PATENT BALLAST UNLOADEP 
: New York Orrice: F. J, Smith, 52 Broadway, CuicaGo Orrice: Jas, O. Wright, 159 La Salle St, San Francisco Orrice: Geo. W. Barnhardt, 4 Sutter St. 


OoOTTC GAS ENGINE WORKS. LIDCERWOOD M’F’G CO. 


SCHLEICHER, SCHUM™M w& CO. 
MANUFACTURER OF 


dein d ackeaeak LESS GAS CONSUMPTION THAN HOISTING ENGINES ¢ 


26, and 40 HORSE-POWER. ANY OTHER GAS-ENGINE. 
and BOILERS 300 Sizes. 
Over 5000 Engines in Use, 


159 Friend Street, 
BOSTON. 












LS Te Serra 





: inde T Engine s. Engines and Dynames combined. ‘Secs new and eat im 


rovements, The “Otte? is the che apest, when actual power is considered. The simplest, most re- i 
iable and economical. Send for Prices and Dese ription. - Liberty St. 
= 5 


161 Monroe st,. Chicago; 18 Vesey st., New York; 38 Oliver &t., Boston. 
shops: Northeast Corner 33a and Walnut Sta, Poiiade!phia, Pa, 


; a 
1 btOLS hae GS ELIS LIIN ES 


We carry in Stock the Celebrated 


NEW YORKS® 
Send he New Catalogue for 1889' 








LIDCERWOOD H oisting SOLE"NEW ENGLAND AGENT 
Engines and Boilers, Engin es & J. H. HOUGHTON, af’ canst estrect. 
B Shoe BOSTON, MASS. ; 
OMers Stone Crushers, Rock Drills, Wire Rope, &e. 











Also Wostern Agents for 


GATES ROCK CRUSHERS, M. BEATTY & SONS, | 


Atlas Engines and Boilers, 
WORTHINGTON PUMPS, WIRE CABLE,®ETC. 


|| RITER & CONLEY, 


DREDGES, | 
DERRICKS | 
STEAM SHOVELS, 


VAN DUZEN 


taal GAS ENCINE 


ANO BOILER. NOCOAL. 










MANUFACTURERS AND BUILDERS OF 


NO ENGINEER. ~ 




















i Boil No Extra WATER RENT ee ee 
a oliers, or INSURANCE. —-Ex TIE. BNW GIN =o 
i OilTanks Ba.) INSTANTLY STARTED. ors Hs, 
1 ’ DURABLE, RELIABLE, | ~ HORSE POWER HOISTERS, and STONE DERRICK IRONS, — 
| StandPipes, SAFE and ECONOMICAL. CENTRIFUGAL PUMPS AND OTHER PLANT FOR CONTRACTORS USE, 
| i Plate Iron | Van Ou de "bas E = tO. ——_—_—_—_ 

1h} Cirders, KW Van Duzen Gas Engine CO;, | _7m° VMtOr Bauiroad 

lt : PS 79 E. 2nd St, cincinnari. o. | Excavator & Wrecker, 

: Corrugated Iron seitiiiadtt aiid 

) and all kinds of - | Pandied, ag cheapest, The” only 

1h Heavy —— highest 

rt PITTSBURGH TESTING LABORATORY Seder cachvahetor aril cpstnnne alte 

Plate Iron Ber cons. more earth of any 

| : ” HUNT & CLAPP, | that can (and las dug) 3180 yds" 

Steel Work 95 Firth Avenue, Pittsburgh, Penna Pei S2% ral, and the maehinery 

| : ’ | . ™ "| of the latest improved and modera 

> eaigns: paten devices are 

i ao: Lae Metallurgical Engineers & Chemists | saist'nerraty “improve” masz 

a blast Furnaces, used by any other’ builders. but 

ifs . ables ua to bx iild & more efficient ma- 

lh Steel Works SpRctaLTrEs: Inspection of RAILS and all | Send for Mustrated Catalogue and 

1H : materia! for BRIDGES and other structures | Te#monials . 
a) ™ — — Foundry & Machine Co 


ti Me ae Rolling Mills. | CHEMICAL ANALYSES and PHYSICAL 
ie TESTS of all kinds, Agents for TOLEDO, OHIO, 
55 & 56 Water Street, 


i Tinius Olean & Co's, Testing Machine. | aa pen Ane nae Bena An AHO 
| | eeRESSSSSi2tae_/ morse" ROGK AND ORE BREAKERS OR CRUSHERS, 





“_* kB, a C> K_ (THE “BLAKE” STYLE-) This style of Rock Brosker after 15 years prac- 


— test at HOME and ABROAD has proved to 
A Manual of Maintenance of Way, 


the BEST ever designed ae the purrose of 
en all kinds of of hard and brittle substances / 
such as z, Em 
BY WM. B. PARSONS, Jr, C E 


ery.Gold,and Silver Ores 
Plaster, Iron, Copper, Tin and Lead 
@res. Also for making 


Railroad Ballast and Concrete. A 


Mr. 8.L. MARSDEN who for the it 20 years 
has been nh epnnectgd with the manufacture of the 
“Blake Crusher.” superintends the making © 
this machine. 


fr Fmt i oa, 


Copeland &‘Bacon,!fAgents, New York 
and Philadelphia. _ 


PRICE, $2.00. 
EF'or Sale at this Oftice 





ae a i a 
} me. Soe - hen 
inet eee 








Rp yea nth PRP LAO mn esr re ie: WO STR 





































ENGINEERING NEWS 


THE THOMSON-HOUSTON SYSTEM 


OF 


ARC LIGHTING 





BY THE USE OF 

THIS SYSTEM, 
ARC AND 

INCANDESCENT 


LAMPS CAN BY 
OPERATED FROM 
THE SAME 
DYNAMO. 





Thomson-Houston Are Lignt Dynamo. 


The Thomson-Hou.ton Electric Co., was awarded the only gold medal given for Arc 
Lighting at the International Inventions Exhibition, London, August 11, 188s. 


Given the highest possible award, “Diploma of Honor” at Brussels Exhibition. 


THE THOMSON-HOUSTON ELECTRIC CoO. 


620 Atlantic Ave., BOSTON, MASS. 148 Michigan Ave., CHICAGO, ILL. Wall & Loyd Sts., ATLANTA, GA. 
— a New and Complete Systems for Handling of Materials, 


The » Brown Patent Cable Tramway system. 
The Brown Patent Suspended Beam Tramway system. 
The Brown Pa‘ent Bridge Tramway system. 
The Brown Patent Sne a Framwey svete 2m. 
an Brown Patent Warehouse Tramway system 
» Brown Patent Sewer Mz whine Tramway systen 
The Brown Patent Continuous Elevated Tram wa \y pyete m. 
The Fayette- Brown Patent Automatic Furnace Hoist 
‘he accom panving cut illustrates the Sewer Mac thine Tra imway system, for handli 
terial excavated from trenches, sewers, etc. 


THE BROWN HOISTING AND CONVEYING MACHINE CO, 
Cleveland, Ohio, UU. SS. A.. 
MANUFACTURERS AND SOLE PROPRIETORS OF THE PATENTS, 


Applications and Designs under which the Brown Hoisting and Conveying Apparatus, and 
the various Tramways for it are built. 








SELLING AGENTS - 


RoorTs | 
HEW WATER TUBE STEAM BOILER, ; Seatac me fren 


V. MERRELL, 149 North 3rd Street, 
adopted Electric t Co’s of Cincinnati, Loursville Colum- 
bea Be Paul, Desait, Philadelphia, Jersey City, ete. Philadelphia, Pa. 
SMITH & KNAPP, 62 South Canal | 
8 


Ecanomicai, Durable and Positively Safe. treet, Chicago, Ill. 


ABENDROTH & ROOT MFG. CO, s.s.moone,:00 oraver as.new or | 


en and B. R. Supplies. 


Kelly’s Patent 
Derrick 


4 | Foot Blocks, 



























28 Cliff Street = - New York. } Guy and 
! H ; THE SMITH — tretc > ag 
Gates Rock Ore Breaker Thine Exnans ee 
Size 0— 2 to oe (uieseteer poy ye haan ae tons per howe > rp E Xa0sl00 John Claffy, 
PEMESSc  iGeees & EXHAUST PIPE Pett 


Passing 2 1/g in. ring, according to character and hardness Invented by John Y. Smith 


originator of the Smith Va- an ' DEV _STREET. oew vYor« 
Creat SAVING in PowaR. saenamte to any 
Degree of F 
sna TOS incl Insved ths Breaker to be 


cuum Brake. Back pressure 
introduced into Stone 


reduced to a minimum; ejee 
tion of sparks prevented Sieg R O KS For Engineers, 
continuous and steady blast; Architects, 
almost noiseless exhaust. * Surveyors, 
Send for Catalogue, Te Seem Address for full. informaticn ano SUPPLIES Draughtsmen, 
of Contractors, Mimers, Railway Railroad Con- 


Makers, ots. SMITH EXHAUST PIPE CO., 


TES IRON WOR OYLESTOW struction, and for Sotensiee and 
Bs a, ~ Pa. Technical Schoois. 


60 $. CLINTON ST. CHICAGO, US.4 | SST tas Treas, "General Manager. | Engineering NEWS Pub. Co Wes 


RSCSSNERRE- TEESE ms 
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EMI SAREE. PH CENIXVILLE BRIDGE WORKS. ~{22255""" 


ENGINEERS AND BUILDERS OF 
All work done on the premi: ~< 


a 2 ° The attention of officers of Railway Com 
from ore to finished bridge. Bridges, Viadaucts, Roofs, Tarn-Tables, Elevated Railroads, panies is called to our illustrated “Album of 


Designs,” showing the various styles of iron 


OCEAN PIERS and all Structures of fron and Steel eee rare. that 
we have constructed and are prepared to con- 
MM YM AD % 
KALE AAA AK J 4s 


Th NIZAM KK PALL KD 











CAPACITY OF 
BRIDGE WORKS 
40,000 tons 














TAA AK 


struct and containing our “Standard Specifi- 
TANI ZANL ASL A aT $ 


cations” which we will mail to any person re- 
| quiring such structures. 


Estimates and special designs will be fur- 
nished on application. 















per annum. eelait "Gib snluetaeeiedieres sein" GMOUK, siccttetbtialilnntetlancitin inl = 
DAVID REEVES, Pres. ADOLPHUS BONZANO, V-Pres. & Chief Eng’r. WM. H. BURL, Eng’rof Construction. WILLIAM H. REEVES.Gen. Supt. FRANE T. DAVIS. 3. Treas, 


Yj}, + SQOQYSMITH & COMPANY tf, 
Y J YW Yj Z J Uj 5 /, 
Mise Us = (INCORPORATED.) 3 — ~~ et App ff) 
. ° Design and build in any part of the country 


-lgee. BRIDGE PIERS, PNEUMATIC CAISSON FOUNDATIONS, TUN- 
oe NELS, MARINE PIERS, DOCKS, LIGHTHOUSES 


AND ALL KINDS OF ENGINEERING CONSTRUCTIONS. 


TEE FRBEBESVZING METEOD 
now in use by us, and for which we control the American Patents, makes 
the construction of subaqueous tunnels, deep foundations, shafts etc., prac- 
ticable in soft or water bearing ground and to depths hitherto unattainable. 
Main Office, No. 2 NASSAU STREET, NEW YORK. 


SOSTON BRIDGE WORKS.|SAN FRANCISCO BRIDGE COMP’Y, 


D, He ANDREWS, Proprietor. 70 KILBY ST.. BOSTON, MASS. Engineers and Contractors 


Highway and "Railroad Bridges 
Sub and Superstructure, 


MARINE PIERS, 


Screw Pile Foundation, Pil 
Driving, Contractors for Rail- 
roads and Public Works. 


Designs and Estimates Furnished. 
Office: 42 Market St. 
SAN FRANCISCO, CAL. 


J. MeMULLEN, President. 

veer STANLEY. Secretary 
O. W. CATT, Chief Engineer 

CoRRESPONDENCE inion 


Roots Portable Forge. 


ONLY FORGE MADE WITH A POSITIVE BLAS1. 
Will take a welding heat on a three inch iron in five minutes 
Most durable Forge Made, 
B.H.& FE. M. ROOTS Co, Manufacturers. 
. Connersville, Ind. 


8. 8. TOWNSEND, Gen’l. Agt. COOKE & CO.Selling Agts.. 22 Cort- 
landtSt. New York 








DESIGNERS AND BUILDERS OF 


Railroad Bridges and Heavy Wrought tron Structural Work. 


OF EVERY DESCRIPTION. 


SUPERIOR WROUGHT IRON TURNTABLES A SPECIALTY. 


Works on Grand Junction Railroad. Annual Capacity, 10,000Tons. 


“"“SHAILER & SCHNIGLAU, Rochester Bridge & Iron Works 


Successors to W. G. COOLIDQE & CO. DESIGNERS AND BUILDERS OF 
ENGINEERS AND CONTRACTORS. Po oS EO Sy Wrought Iron and Steel Railway 








Bridges, Buildings and Substructures. | 4 ree I a 
‘Reo PHENIX BUILDING. 138 JACKSON ST., CHICAGO, ILL. ee POND Tory at ns Plate GirdoreRavie tanks, 


> eae So sures Tables Plate Girders,Roofs, 
Ce RD Aa . a nerat Iron_ Work for Butidines: 
4 Continuous i Riveted Wrought Iron 


Pipe with Expansion Joint. 


THE PITTSBURGH BRIDCE CO., 


IRON BRIDGES, VIADUCTS & BUILDINGS, 


CAPACITY OF WORKS: 


1,600 Tons per Month. 
JOHN F. ALDEN, Proprietor _ 


Rochester, N.Y 
Thirty-Sixth St t. Pittsburgh, Pa. =. cha sh ae LOE En ee ee eee 
a ore—escs—v———ro*__|The MASSILLON BRIDCE COMPANY, 
COFRODE & EVANS , Wk WILLIAMS. ¥ Brest, MASSILLON, O..3: 8 Hinton Bnwinoor, & Tre 


Design and construct Bridges and Viaducts of Wrought Iron, Steel, Combination and Wood 
ENGI NEERS AND CONTRACTO RS, Also Iron Turn-Tables, Roofs and Buildings. and General Structural Iron Work 


Rallroad Bridges & Teste Gan. Mill a. ciated Buildings, etc. Toledo Office, Room 7 Merchants’ National Bank Building 


POTTSTOWN, PA, E WORKS 
WILLIAM 0. LIVENGOOD. GEORGE P. LIPSCOMB i i 


LIVENGOOD & LIPSCOMB, LEAVENWORTH, KAN. 


Bridge &Trestle Work, Docks, Build’gs, &c A. J. TULLOCK, 


ERECTION OF IRON WORK A SPECIALT 
Office. 8328 Cnestnut Street. Room 35. Philadelphia, Pa. 

MANUFACTURERS AND BUILDERS OF 
Wrought Iron, Steel, Howe Truss 


eer eS 
O. O, MORRISON, President. J. 0. MORRISON, Secretar; 
and. Combination Bridges, Turn 


THE COLUMBIA BRIDGE COMPANY. 
Tables, Draw Spans, Roof Trusses, 


ENGINEERS AND BUILDERS 
Piers, Substructures, Foundations, 


Of Iron and Steel Railroad and Highway Bridges, Viaducts, Trestles, Roofs and Turn Tables 
, Etc.,Etc., 













Also Combination (Iron and Wood) Stone Arch and Wire Bridges 
OFFICE AND WORKS, LOUIE STREET, = . DAYTON,OHIO 


ewe Re 
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ee LEON BRIDGE Bz IVE"G. co. 


CLEVELAND, OH Io. 


IRON, STEEL AND COMBINATION BRIDGES. 


ROOFS, TURNTABLES, GIRDERS, WELDLESS EYE BARS AND STRUCTURAL IRON WORK. 





7 ZENAS KING, Fresident. FABLE . GIBBS, Treas, A. ¥. PORTER, Engine 
pun ions inom wat uninee Cor CLEVEL AUR @ JAMES KING, Vice-Pres. os We ey G. Secretary, -L. COWLES, Engineer 


THE BERLIN IKON BRIDGE a... 


EAST BERLIN, CONN 


Our new illustrated catalogue of Iron Highway Bridges, Iron Buildings, &c. 
now ready, sent to any address on application. 
PENN BRIDGE COMPANY, UNION BRIDGE oes 


BEAVER FALLS PA., 


Contractors and Manufacturers of 


TRUSS AND SUSPENSION BRIDGES STRUCTURAL IRON WORK. 


J. W. SHIPMAN, M. E. Eastern Agent, 59 Tribune Building, New York, N. Y. 
¥. HARRIS, C. E, Southwestern Agent, 26 Merchants Exchange, Dallas, Texas. 








W. M. LEVERING. W, A. GARRIGUES, 


LEVERING & GARRIGUES, 


DESIGNERS AND BUILDERS OF 





C. MACDONALD. C.8. MAURICE. GEO. 8. FIELD. EDMUND HAYES 


RIDGES 4» fUILDINGS, o ison ond Btagl Bridges, Viedacte, Roots: 
—— Constructors of Iron and Steal an S. Vgeoms, Roofs, Elevated Railroads 
Works: Athens, Pa, Works: Buffalo .N. Y. 
218 SOUTH FOURTH STREET, PHILADELPHIA. Capacity 15,000 tons, Capacity 15,000 tons. 


UNION BRIDGE CO., No.1 BROADWAY, NEW YORK. 









BRIDGE Co., 


$e ings WROUGHT IRON 


OANTON, - OHIO 


ne 


> — 4 
é AB. Abbott, Pres. D. Hammond, ‘ (ADDRESS. WILMINGTON, DELAWARE. 
¥- Vico-Pres.; F. M. ; Wyant Sec’y 
& Treas.; E. J. . Eng’r. 


aie a AAA Nbc 
. LoL 
’ A 
Iron Bridges & Roofs. : “4 ¥ — id Tormienetn 3900" | 
Have ete wah in yee ie Sic nn: ——_ ———— 


nty- erent States 
and Mexico. 


J. F..BAILEY; 


AGENT FOR THE SALE OF 


Open Hearth Steel Plates and 
Bars, Blooms, Billets, 
and Wire Rods. 
Steel Rivets and Rivet Rods. 


ALSO GENERAL SALES AGENT FOR 
Iron and Steel Beams, Channels 
Angles Tees and Bars, and 
Universal Mill Ri Rolled Plates, 


OF AMERICAN MANUFA MANUFA 


BRIDGE AND SHIP. IP BUILDING NG MATERIALS 


257 South Fourth § Street, Philadelphia, Pa 







” Magn Deriex’a Wont CHiIcacoOreice 


5 [Segarenant Mo (MAJOR BLOCK) 
psig gown tocol Eoce: 4 DELAWARE A Gort U8@ | Comers Encarta 


-DESIGNERSTANO BUILOE RStOF IRON /ANO STeEL'STRUCTURAL WoRK. 
Manufactarers of “Hyd raul inForged Eye Bars Upset Rods; 
Sleeve 2utsyanrd Tarrtables. 
DESIGNS ANO ESTIMATES FURNISHED UPON APPLICATION. 


















ELLERY COLBY, Prest W. H, FITCH, Treas E. A. LANDON, Engr. 
FRANK OONGER, View Prest. B. R. WILLIAMS, Sec’ y. F. H. BRINTON Sup’t 


GROTON BRIDGE & MAN FG CO. 


BUILDERS OF 


Railroad and Highway Bridges, 
Viaduct., Girders, Roof Trusses, Turntables,Iron Wharfs,etc. Die Forged 
Eye Bars, and Upset Rods a specialty. 

MainOffice and Works, CROTON, N. Y. 


Southern Office, 646 B S8t.S,E.WASHINGTON,D.C, Western Office,OWOSSO, MICH 
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SERS «0 CONTRACTORS, Sie 


ENGINEERS «no CONTRAC CTORS. Aas a 


~~ J.F.ANDERSON. 





ATCHAFALAYA BRIDGE, TEXAS PACIFIC RAILWAY, 
SEHCIAL TIES 


Pneumatic Work, Deep Foundations and Tunneling in Soft Materials, 


OONTROL THE PATENTS FOR THE AUTOMATIO DREDGE AND ANDERSON SYSTEM OF TUNNELING. 





Automatic Dredge tor Address, 240 11th STREET, JERSEY CITY, N. J. 


THE PHOENIX TRON CO., Carnegie, Phipps & Co., Limited. 


Pittsburgh, Pa. 
410 Walnut Street, Philadelphia. f 


MANUFACTURERS OF Proprietors of 


Se ee Homestead Steel Works, Upper and Lower Union Mills, ) 


WROUGHT-IRON ROOF TRUSSES, BEAMS, GIRDERS AND JOISTS Beaver Falls Mills and Lucy Furnaces. | 


and all kinds of Iron Framing used in the construction of Fire-Proof Buildings 
DECK BEAMS, CHANNEL, ANGLE AND T BARS : 
Curved to Template. largely used in the construction of Iron Vessels. Iron and Steel I Beams, Channels, Angles, Tees and odd sections 


PATENT WROUGHT-IRON COLUMNS, WELDLESS EYE BARS,| Open Hearth Steel Plates, Bessemer and Open Hearth Blooms 


And all shapes used for Top and Bottom Chords Posts, Tie-Rods, etc., for Bridges Slabs and Billets, Steel T and Street Rails. 








Manufacturers of 


Rallroad Iron. Street Rails, Rail Joints and W tel. irs. Refined > . 
ond WGhafting, and Every Varie-y of Shape Iron Made to Order, Ber! Tron and Steel Axles, Links and Pins, Wrought Iron Draw Bars, 
Clans and Rpeiheiann Savalas. -ASlniee DAVID REEVES President Universal Mill Plates, Merchant Bar Jron and Steel 


Steel Wire Rods, Steel Wire and Wire Nails, 
Cold Die Rolled Steel. 


NEW YORK STONE CONTRACTING GOMPANY.! cx, Lecomte! 


Car, Locomotive and Machinery Forgings, 





JOHN C GOODRIDGE. Jr., President. RRANCH OFFICES: 
ADDRESS Buston: Mason Building. CLEVELAND: Grand Areade Building 
" - NEw YorE: Mills Building. Cuicaco: Home Insurance Building. 
II3 East Twenty-Fifth Street, New York City. PHILADELPHIA: 333 Walnut Street. Crnctwnatt; Mitchell Building. 
St. Louts: Bank of Commerce Building. MINNEAPOLIs, Boston Block. 
—-. ee GRAND Raptps: Fourth Nat’l Bank Building. BuFFALo: 15 & 16 Chapin Block. 








Arches, Abutments, Bridges, Piers. =< ee 


Culverts, Tunnels, Dams, Foundations. SMITH BRIDGE COMPANY, 


Built or Repaired with Beton. | ToLeDo, 
RECONSTRUCTION OF OLD WORK A SPECIALTY. 


Estimates on Application. 


MANUFACTURE 
| ALL KINDS OF 


DIXON’S cz: PAINT |BRIDGES. 








For all exposed wood or iron surfaces, will last 10 to 15 years. 
Covers more than double the surface of any other paint. Is unaffected hy heat or cold 
Compoons. salt ar. rus S salpoorts acid water, or any acid. Not only durable, but beautiful, 
Sead for circular and prices 9 
Wy a oe oe 
JOS. DIXON CRUCIBLE CO., JERSEY CITY, N. J. M. Ss. DALY, Sec Ve 








Ni S CAR 7 F EF & co WATTS COOKE, President. W, 0. FAYERWEATHER, Treasurer. 
z uw By F. A. LEERS, Enginee 


BRIDGE BUILDERS & CONTRACTORS |"ASSAl%.,ROLLINE, MIL .COMPAN 


sT LOUIS Fourth & Oli St : oe Railroad and Highway Bridges, Viaducts, Roofs, Depots, Turntables, Ele- 
. « 
7 _ re VT ahaterces of all kinds of Iron Work for Bridges and Buildings. Plans and Esti- 
mates furnished 


Laclede Building, 


R.B.STONE LUMBER CO.,) *“SvAspei. es SENKING. 





CONSULTING BRIDGE ENGINEERS. 
CAR AND BRIDGE MATERIAL. Keith & Perry Buliding, Cor. 9th and aeeiae Sts., Kansas City, Mo. 
Shippers of and Dealers in Pine. Manufacturers and Exporters of Hardwood | ., Ate pre ee short ag mete com ee and Highway rises across the 


Missouri, the Mississiupi and other Rivers. see nail complete sou oapenaen estimates 


56 Commercial National Bank Buliding and specifications for Substructure and Superstructue of rge L ron and Steel bridges and 
ea 


bay orgec ial sttentsoe om, the ) econ p Gesiz ning of b fnspe oer Coens ae — 
cult’ oun werk 8 orough ins’ ion made of o 
CHICAGO, ILL- Bridwes. Ircr Vi aduct, Trassses 8 rey acai designed and lated. 
Cesespoahaaes icited. 
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PILE DRIVING MACHINERY | Union Dredging Co. 


ah a 
4 yr we 
J WV 


IRON 


WORKS 
CHICAGO 





CONTRACTORS FOR 
River & Harbor Improvements, 


34 PINE STREET. 
NEW YORK. 





ax” Send for Catalogue. 


Vulean Iron Works, 
CHICAGO, ILL. 














SANFORD BOSS 708. B, SANFORD 


ROSS & SANFORD, 


buler of bets ald = 


The nae effective and 
economical 


PILE DRIVING 


Machine ever Construc- 
ted. Simple in De- 
sign, Easily Opera- 
ted, not Hable to get 
out of order. Messrs. 
Ross & Sanfoad, of Jer- 
sey City, say, 

“Inaday of 10 hours 
we drove 12) piles with 
your machine, baving 
an average penetration 
of 17 feet in sand and 
oyster shells; and the 
best days work of 
10 hours with the 
ordinary pile dri- 

ver was 63 piles.” 













ConTrRACTORS FOR DREDGING AND Har- 
BOR IMPROVEMENTS. 
Fuller Building, Jersey City. N. J. 
South Gay St.. Baltimore, Md. 1420 New 
York Ave.. Washington D. C. 





MORRIS & CUMMINGS DREDGING COMPANY, 
Office 45 Duane St. New York. 


sold by 


R.J.&A.B. 
80 Criswold St., Detroit, Mich. 


CAVANAGH 


Sheet Pile Driver. 


Machines 


CRAM, 






Manufacturers * 
rea for pI. 
and removing sll subm: 






Machinery. 
Canals and Ditches 
ne obstructions. 





DEADSTROKE 
Power Hammers. 


leased and State 
licenses, 


FOR SALE 


Geo. H. Cavanagh, 


164 Devonshire St., 


BY 


‘881 Ul 009 1049 
“‘SyOUOIOJOY IO AB[NOI!IO 10] Pug 


CONSTRUCTION IMPROVED 
VVER 600 IN USE. SEVEN SIZES. 
5 to 250 pounds, 





HOISTING ENGINES. 


DIENELT & EISENHARDT, Mkrs. 
1306 Howard St., PHILADELPHIA, 





ALFRED J. MURRAY 


TIMBER, PILES, DOCK LOGS, 


AND SPARS. 
16 BEAVER STREET, NEW YORK. 
Telephone and Telegraph Poles a specialty. 


Telephone, No. 982 New. | s.uthern Datr ct of N.Y. ty. Ju 
U.S. Cireuit Court for 





ears ~% 4 


JAS. H. BLESSING, Prest. 





ALOUNDRY MAW Gras, 


, NE 


POR) EA HR az TPAd A Ee. 





BOSTON. 








JAS. CLARK, Vice- Prest 


“JOHN K. HOWE, Secy = aoe. 


Osgood Dredge Compan YY 

37 State St, ALBANY, N. Y, 
Dredges, 

Ditching Machines, 
Derrick Cars, 


Excavators. 


jk BUCYRUS ONION 
HINERY. 


Breda PPE oe: 


cy 


4 Z 
IS Esc WRECKING: 


VULCAN 


mann: 
ON 


IRON WORKS, 


BUILDERS 


TOLEDO, OHIO. 


EXUAVATOR, 


remit 20 7T 


OTIS & CHAPMAN 


STANDARD GRAVEL AND HARD PAN 
EXCAVATOR, 


MANUFACTURED eas BY 


x) John Souther & Co., 


BOSTON. 


Earth displaced at ONE QUARTEE 
LESS EXPENSE than by any 
otner machine, 






To whine itn —_ 

I here by certity that Th that I have used the Otis patent improved Steam Excavators the past 
twenty years. in all kinds of earth excavation, and believe it to be the best dry land excava- 
tor in use, and the only one that will work successfully in hard pan materiai. I have excae 
vated and put into cars five million yards under one contract for making land in Boston: 
with two of these machines I loaded from seventy to eighty thousand verge oe Froth, 

) 





The Cook Well Company, 


7o5 MARKET STREET, ST. LOUIS, MO. 


**Cook’s System of Tube Wells.” 

For Water-Works, Railway Stations, Factories ,Breweries, ete. 

The practical experience of eighteen years in Weil Sinking in alno 
every State in the Union enables us to determine the best Practical and 
most Economical method of securing the most satisfactory results in pro- 
curing a Water Supply. We claim that the tube well material manufactured 
by us is without an equa: in the United States and we have abundant testi- 
monials in support of our claim. Estimates made on work in uil parts of 
the United States. We re’er the public to the Memphis Artesian Water 
Company by whom our system is solely and entirely used. 

Catalouges mailed on applicatien. 

Gook’s Deep Weil Pump. 











ON Pe a re 





CHAS. ANNESS, Prest. ROBERT W. LYLE, Vice-Pres. & Secy 


Th he onthe &L oa Man’'fg. Co., 


MANUFACTURERS OF 


Vitrified Salt Glazed Sewer Pipe, 


Fire Brick of all Shapes and Sizes. 


ALSO MINERS AND SHIPPERS or 


Clay, Fire Sand, Kaolin, 
Sageger Clay, ete. 





tf ‘Uy é 





FIRE MORTARin BARRELS or BULK 





Output per day 11-4 miles Sewer Pipe and 30,000 Fire Brick. 
SEND FOR OUR ILLUSTRATED CATALOGUE. 


Intermittent Flush-Tanks. 


We manufacture the only automatic siphons operating without moving 
Send for illustrated catalogue. 


FLUSH-TANK COMPANY, 
169 La Salle Street, CHICAGO, ILL. 


The Michigan Pipe Co. 


BAY CITY, MICH. 


parts. 





Improved Wyckoff Water Pipe. 
WATER-WORKS BUILDERS. 


Tanners, Distillers, Brewers and Miners; Square and Round Pipe. 
Steam Pipe Casing for underground use. 





1857 AYRAULT BROTHERS & CO,, 1889; 


TONAWANDA N.Y. 





Wyckoff Water Pipe. 


Contracting for WATER-WORKS a specialty. 


Quotations furnished on pipe for 
Railroad and Mining purposes. 


ALSO STEAM PIPE CASING. 


SEND FAR CATALOGUE. 
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Ohio Valley Fire Clay Comp’y, 


MANUFACTURERS OF 


SEWER PIPE 


Terra Cotta, Fire Brick, 
And all Fire Clay Products, 


TORONTO, JEFF. CO. OHIO. 








> Pittsburgh Sewer Pipe Co, us» 


MANUFACTURERS OF 


Vitrified and Salt Glazed Stoneware Sewer 
and Culvert Pipe, also Stove Pipe, 
Flue Lining, Lawn Vases 
and Fire Clay Pro- 


ducts generally. 


PRINCIPAL OFFICE AND WORKS: 


NEW BRIGHTON, PA. 





T. D.HEA LEA, Prest. 





GEO, BEOK, Supt. & Treas. 


T. J. EVANS, Sec’y & Gen Man 


MANUFACTURERS OF 
Vitrified Sewer Pipe 
Flue Linings, Fire Brick, Drain Tile, and all Fire Clay Products. 


UEBRICHVILIUD, 


OHIO. 





Drain Pipe, 
Drain Tile, 
Fire Brick, 


C. W. BOYNTON, 


SEWAREN, N.J. 


Hollow Building 
— 


Fire Senbing 





a NEW AND IMPROVED 


“Cataract” 





Centrifugal Pump} 


For Wrecking; Sand Dredging; Removal of Ocean & River 
Bars; Sewage Works; Reciamation: Irrigation; Drainage. 


Joseph Edwards & Co., 


Mechanical Engineers and Machinists 
412;414 & 416 Water St. New York 


Sole Proprietors and Manufacturers of Andrews’ Patent Improved 





Anti-Friction Centrifugal Pump. 





Notice to Semel 


We will be obliged for the names 
and addresses of contractors for all 
kinds of public work, including rail- 
roads. Send us your business card 
or letter head, giving specialties. 
Give permanent “headquarters” or 
“home” address. House builders 
and contractors for local work in 
small towns are not wanted, as we 
are mainly interested in contractors 
who are ready to take work in any 
part of the continent. This list is for 
the benefit of the contractors rather 
than for us, as we propose to circu- 
late it gratuitously where it will be 
an object for them to be known. 
Early and prompt response will be 
appreciated. Address Engineering 


News Publishing Co., Tribune Build- 
ing, New York City. 


A Civil Engineers’ Library. 


Shunk’s Field Engineer 
a ~ PeriSoates and Utilization of 


Sew: 
Smith's s Gable Railways 
"acenes & Pierson’ 8 Separate System of 
ewer 


2.20 


Waddell’ s Designing of Ordinary High- 


he Pee Sr ae 4.00 
Wellington’s Eeonomie Theory of the 
Location of Railways ... .... .....se06. ! 5.00 
Wellington’s Computation of Diagran ms 
of Excavation and Embankment . 4,00 
Whipple’ s Bridge Construction......... 4.00 


No. 1. :Katte’s_ Specifications for Construc- 
tion ‘of Graduation and Masonry. Con 
tents: Articles of Agreement. Formation. 
Graduation, Masonry, including Specifica 
tions for Laying Masonry in Freezing 

Weather, Foundations, Timber, Iron Work, 
General rrosiespes  soptonhie to * work, 
Indemnity Bond, 6 pages. Price 25 cts. 

No, 2. ‘Speciiications or Standard Pile and 

Timber Trestle Bridging. Price 5 cts. 

-_ S. , spoctentions for Cross Ties. Price 

Be ry Specifications for Tracklaying. Price 
10 cts. 


These Specifications are of unequaled ex- 
cellence and completeness. They are the 
result of the careful study and experience of 
several of the best railroad engineers in this 
country, from them was built what has 
rankéd ss one of the best railways of this or 
any ér country—the West Shore Railway. 
They are printed on expensive bond pape”, 
and are on sale at such prices that it will not 
pay to buy any others. They are complete 
n themselves. 


ENGINEERING NEWS PUB. Co., 


FAM dome Siig 
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The Worthington High Duty Pumping Engine 


HORIZONTAL, VERTICAL OR BEAM. 


Highest Economy, Efficiency and Workmanship; Lowest Cost of Maintenance and Attendance. 


IN USE AND UN 


DER CONTRACT. 


YEAR LOCATION Dairy CapacrtTy IN GALLONS. 
1885 New Bedford, Mass..........0--seeeceeccceececseess 5,000,000] 1888 Odessa, Russia........2...- cece cece eee eee cee e eee: 4,500,000 
1885 Gravesend, N. Y......... Gis Hae GS Gie's se nd eames ste ees 2,000,000 1888 Parana, Argentine Republic..... Les ek ews aarivediovacnaia 1,000,000 
1885 Montreal, P,Q. Canada............ cece eee rete cece 12,000,000 | 1888 Parana, Argentine Republic... .2............ 2... 1,000,000 
1886 Abington and Rockland, Mass.............+++++++ee8: 2,000,000} 1888 Parana, Argentine Republic. .... Rivka sun icendan . 1,000,0¢e0 
1886 West Surrey, London, England.............-+-seee++- 1,000,000] 1888 Parana, Argentine Republic.....4............... 1,000,000 
1886 Chelsea, London, England..............---eee seers: 18,000,000 | 1888 Montemartre, Paris, France.................. 2,500,000 
1886 Bournemouth, England................0+esseeeeeee: 2,000,000] 1888 L’Orient, France........... Peatnae 5 000,000 
I I TE Faia raed cnc cccc et ccccacecgswesews 5,000,000} 1888 Jersey City, N.J........-.-...- eee ee. 5,000,000 
1886 Davenport, Iowa............- Fp ee ate we PREP 5,000,000 | 1888 Elmira. DUM MURGREMt dy snk, 45k RS VedaweKeevies en 6,000,000 
1887 Cedar Rapids, kai cl 8 a te hale eh ale 2,000,000 1888 Birmingham, Ala.. cette e eee eee eee eee eee ween een nnes 5,000,000 
1887 Calumet & Hecla Mining Co...... ......eeeeeeee eee 10,000,000 | 2888 Lambeth, London, England........... ............. 5,000,000 
1887 Bradford, England....... Bais ohaea dds Chadee bees eens 1,125,000} 1888 Sidney, New South Wales..... 266-06 eee cee ee eee eee. 1 3,000,000 
1887 Bradford, England.......2.... ...cseccceccescceccss 1,125,000|1888 Paris Exposition, 1889.. «2... 6. cee cece eee eee. 6,009,0¢0 
1887 West Middlesex, London, England...............+.++: 21,000,000 | 1888 Memphis, Yenn,. spain te MENDES) s'¢ Gad ons Bare da tex ee 10,C00,000 
1887 New River, London, England...............0+-+eeeee: 10,000,000 1888 Memphis, Tenn. SMSO A hae uid kbd aida eee Kae ew ane 10,000,000 
1887 Northampton, England......0........ee eee ee eee wee 1,750,000 | 1888 Memphis, enn. DCA Nc btaUs anhaan cu eecaeeeceey 10,600,000 
1887 Northampton, England...... Ses Soe war ta tears 1,750,000/1888 Brooklyn, N. Y. ceed ccc cece cece eceees & eves veces 10,000,000 
sO” Wereemowt, Mem sn. ois ici s cece eects 5,000,000] 1888 Brooklyn, N. Y....2 «22.2... see eee cee eee eee eens 10,000,000 
1887 Minneapolis, Minn........... ae 2. aheuwicesaensaeeney 15,000,000] 1888 Hyde Hark, Ill....... 0... eee eee ee eee nee 12,000,000 
1887 Minneapolis, Minn.......... Re bol ne ee ee ae 15,000,000} 1888 Osborn Hollow, N, Y.(Oil Engine)............... 750 H. P 
ng We SEPT LE on TEER CELL ELE. 5,000,000} 1889 Chattanooga, ‘Tenn...........-... 6... e eee ees 7,000,000 
SOUS} PURMNS CRY, i Jn cc cccnde ccabignes cesteccsadededs 5,000,000] 1889 Quincy Mining Co.........-......-e eens §,000,000 
Sn SI SSE EC ie cio veancdndenqndvesccsuccsveds 3,000,000} 1889 West Middlesex, London, England................... 5,750,000 
1888 Leavenworth, Kas. Vertical Beam.............-...+-- 6,000,000} 1889 Bournemouth, England............... cece eee eee e ee 1,750,000 
1888 Odessa, Russia........ Doe Seale iow ade enine acme 4,500,000 | 1889 Baltimore, Md..........-. 0. seeeeeee cece ceeeecee 5,000,000 


Henry R. Worthington 





JUST PUBLISHED. 


One large Quarto Volume, 400 pages, with 75 Illustrated and 30 
separate Plates, many Colored, Price, $6.00. 





Sewerage and Land Drainage, 


By GEORGE E, WARING, Jr. 


Honorary Member of the Royal Institute of Engineers, (Holland); Membor of the Institution 
of Civil Engineers, (Eng!.nd): Fellow of the Saniarv Insti: ute of Great 
Britain; Corresponding Member of the Anerican 
Iustitute of Architects. 


CONSULTING ENGINEER. 


For Works of Sanitary and Agricultural Drainage. 


Table of Contents. 


Sanitary Drainage and Removal of Organic Wastes, being a discussion of the relation 
of this service to tue Public Health; with a consideration of Modes of Infection and of the 
Pathogenic and Sanitary influence of Bacteria. 

The System ;—Separate or Combined: Conditions under which each is best, with a 
summary of previous discussions of the subject. 

The D«pth of Sewers ;—With a view to the requirements of different conditions as ex- 
isting in diff rent portions of areas to be sewered. 

Cleansing velocity, Flushing and Capacity, as affecting the sizes and gradients of 
Sewers and their relation to volume of flow. 

The Ventilation of Sewers, its Importance, Methods, Rationale and Effect. 

Main Sewers, Intercepting Sewers and Tidal and other Outlets. 

. The Preliminary Work of the Engineer preparatory to the making of (the final Plan of 
ewerage. 
nae for Sewerage Committees, with regard to the Engineering Control of the 


The Bafelo Trunk 3ewar. Dascription of the Parpose, Construction and Details of a 


Main [ntersepting S3wer aout four miles long and eight feet in diameter. 


The Main sewer of Saratoza Springs. Constcucted ia 1874, | 


Now Yorls« 


| Sewerage Disposal :~— with special reference to Purification by Agricultural Irrigation. 

with Details of Construction and Arrangement. 

The General Principles and Best Practice of House Drainage. 

Drainage works in Holland. Drainage of Agricultural Lands and Reclamation of 
Marsh Lands. 

Early work under the Separate System in the Uniied States, including Lenox, Mass.: 
and Cumber'and Mi'ls, Maine. 

The case of Memphis :—An account of its former condition, of the introduction and ex- 
ecution of its present system of Sewerage and of the results secured. 

The Sewerage of Norfolk, Va.:—with an account of its Main sewer Siphon and its 
Pumping Outlet. 

The Sewerage of Keene, N. H.; Pullman, II!.; Omaba, Neb.; and Amsterdam, N. Y. 

The Sewerage of San Diego, Cal. ;—with a novel method of disposal by means of a Har- 
bor Reservvuir automatically discharged during a portion of the ebb tide. 

The Plan of Sewerage ut Owensboro, Ky.;—a Composite System, involving a Separate 
collection and Cumbined removal of Sewage and Storm water. 

Mr. Pontzen’s Plan for Sewerage of Havre, France, and its application ot Waring’s Sys- 
tem in Paris 

Waring’s System of Sewerage. Practical Details. The Dry Earth System. Typhoid 
Hever. 


ILLUSTRATIONS. 


In addition te 75 wood-cuts in the text, the following plates, among others, being 
mainly reproductions of de.aiied working drawing, are included in the work. 
The Sewerage of Memphis as constructed in 1880. The Sewerage of Memphis as com 
pleted in 1884. 
Plan of the Composite Sewerage of Owensboro, Ky. Profiles of the Different Elements 
of this work. 
The Sewerage of Amsterdam on the Restricted System. 
The Pian and P: ofiles of the Sewerage uf Keene. Pian of the Sewerage of Norfolk, Va. 
Project for the Sewerage of Schieldam,Holland, with the use of Siphons and luca! Wells 
as a substitute for deep main Sewers. 
Pontzen’s P.an for the Sewerage of Havre, France. 
Five Plates showing the Detai!s and Construction of the Main Sewer of Saratega Springs 
Eight Pilates showing General Pian and detai!s of Construction of the Trunk Sewer of 
Buffalo, N. Y. 
Pian and Profile Illustrating the Sewerage and Sewage Disposal Works of the Insane 
Hospital at Norristown, Pa. 
The un“erdrainage of the Sewage Disposal Fiel4, Norristown, Pa. 
- Plan of Sewage Disposal Field, San Luis Obispo, Cal. 
Two Plates showing the Arrangement of Agricu!tural Underdrains. 
Pilates showing the Pumping Works and other Details of the Haarlem Lake, Holland 
The cuts in the text will show the construction of Manholes, Inspection Pipes 
Flushtanks and other appliancs used in connection with Sewerage Consiruction. 
For sale by 


ENGINEERING NEWS PUBLISHING CO., 
TRIBUNE Buitpine," New Yorx, 
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NEW BOOKS. 
Mechanics of Engineering—Fluids. 


A Treatise on Hydraulics & Pneu- 
matics for vse in Technical Schools, 
By Irving P. Chureh,C. E. Cornell Uni- 
versity. Numerous Diagrams. 8vo, cloth, 
$3.00. 
“Advantage has been taken of the results 
of the most recentexperiments in Hydraulics 


in arsigning vulues of the numerous coeffi- 
cients necessary in this science”.—Preiace. 


A Laboratory Cuidel in Chemical 
Analysis. 

By David O’Brine, E. M. M. D. Professor of 
Chemistry and Geology in Colorado State 
Agricultural College. Second Edition. 
8vo, cloth, $2.00. 


“This Edition has neen entirely rewritten 
and is practically a New Book.”—Preface. 


A History of the Planing Mill. 

With Practical Suggestions for the Coy- 
STRUCTION—CARE #ND MANAGEMENT OF 
Woop-WorkInG Macuinsery, by C. R. 
Tompkins, M. E. 12mo, cloth, $1.50. 


“The Jong experience (40 years) of the 
autuor in its manufa ture, sale and use 
forms the basis of these suggestions for the 
Cons’ruction, Care anu Mavagement of Pian- 
ing Mili Machinery” etc.— Preface. 


Flow of Water in Rivers and other 
Channels. 

By Ganguillet and Kutter. Translated, re- 
vised, and extended by Rudolph Hering 
and J.C. Trautwine, Jr. 8vo, cloth, $4.00. 

Messrs. Hering and Trautwine, for their 

faithful, intel‘igent. and most painstaking 
Jabor in the preparation of this work, richly 
deserve and wil! doubtless reeeive the hearty 
thanks of every Engtish speaking Hydraulic 


Engineer, for nowhere else can that Engineer 
obtain a like amount 0: valuable d»ta on this 


+9. 


exceedingly impurtaunt subject”—Engineer ing 
News. 


A Treatise on Hycrauiics. 


Designed as a Text-Book for Technical 
Fehvols, and for the use of Engineers. 
By Prof. Mansfield Merriman. 8vo, cloth, 
$3.50. 


“As mav be expected from Prof. Merriman, 
this book presents a very lucid exposition ot 
the fundamental principles of Hydrostatics 
and Dynamics. It is mainly intended for the 
ase of students in Technical Sehools and 
every article has one or more problems ap- 
pended for solution, All the essential prin- 
ciples of Hydraulics are presented in a well 
digested and concise form.— Engineering 
ews. 


NEARLY READY, 


A’ Treatise on Masonry Construc- 


tion. 

Containing Materials and Method of Test- 
ing Strength, Ete.; CoMBINATIONS OF Ma- 
TERIALS—Composition, Ete: FouNDaTIoNs 
--Testing the Bearing Power of Soils, 
Ete.; Masonry Si1RvucTURE — Stability 
against Sliding, Overturning. Crushing 
ete. ete., ete. Complete in one volume 
of about 500 pages, with 125 illustrations 
and eight or 10 folding plates. By IraO. 
Baker, C. E. 


Notes in Thermo-Dynamics and 
Steam Engine Experiments. 


By Prof. C. H. Peabody, Massachusetts In- 
stitute of Technology. 8yo, cloth. 


JOHN WILEY & SONS, 
15 Astor Place, New York. 


Publisting of Scientific and Industrial 
Works. 

ets Mailed and prepaid on the receint of the 
price. Catalogues and Circulars gratis. 


June 1, 1889, 
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ORT RILEY, KANSAS. JUNE 20, 1889.— 
S+aled proposals in triplicate, subject to 
usueyl conditions, will he received bere until 
2 clock. P.M. SATURDAY, July 20, 1887, and 
then opened. for the construction of an iron 
or steel bridge across the Kansas River, at 
Fort Riley. Kansas. Specifications and isfor- 
mation can be obtained from the under- 
signed: bidders to submit complete p ans to 
conform thereto. Preference will be given to 
articles of domestie production or mann- 
facture, conditions of quality and price (in- 
cluding in the price of foreign productions or 
maputuctures the duty thereon) being equal. 
he U. 8. reserves the right to reject any or 
all bids. Euvelopes containing proposa!s 
should be markec eee for Bridge” 
- POND, Ansteinnt 

26-4 


JKOPOSALS FOR DREDGING IN PENOB- 
SCOT RIVER, Maine, between Buas- 
port and W interport, United States Engineer 
office, Portland, Mane, June 4,189. Sealed 
proposals in triplicate for dredging in Pe- 
uobseot River, Maine, between Bucksport 
and Winterpost, will be received at this 
office, No. 537 Congress Street, until 3 p- m., 
of TUESDAY, July 2, 1+8', and then openad. 
A'tention is invited to Acts of Congress an- 
proved February 26, 1885, and February 23, 
1887. Vol. 23, page 332, and Vol. 24. page 414, 
S'atutes at Large. A!l necessarv information 
furnished by JARED A, SMITH, Lieut. 














and addressed t> GEO. 
Quartermaster, U. 8. Army. 












Col. Corps of Engineers, U.S. Army.  24-3t 
Colorado State Capitol, 
Proposals for Cast-lIron Columns 


for th loraa 
e Co ide. Capitol 

Sealed proposals for furnishing 122 cast- 
iron columns, complete, in place, will be re- 
ceived by the Secretary of the Board of Capi- 
tol Managers until 1 p. m., mountain time, 
on Monday, July 1, 1889, and then opened 
by the Board. 

The columns are to be put in place in the 
building as required, and properly set ac- 
cording to the plans and specifications, 
which are to be seen in the office of the Sup- 
erintendent, P. Gumry, at the Capitol 
grounds, Denver, Colorado. These columns 
will weigh, when complete, with bases, capi- 
tals, lugs, ete., about 210 tons, more or less. 
but bidders must make their own calcula- 
tions. 

All proposals must be accompanied by a 
small sample casting. showing the quality of 
material and workmanship that the bidders 
proposes to furnish, and with a certified 
check on aresponsible bank for the eum of 
$1.000 as a guarantee that the bidder will 
enter into contract to furnish and erect the 
columns at the prices bid, if the contract is 
awarded to him. 

Proposals to be indorsed “ Proposals for 
Cast-Iron Columns,” and addressed to the 
Secretary of the Board of Capitol Managers 
P. O. Box 2291, Denver, Colorado, or delivered 
at the office of the Board, 44 Barclay Block, 
1,755 Larimer street. 

By order of the Board. 

DONALD W. CAMPBELL, Secretary. 
Denver, Colorado, May 4, 1889. 20-7t 


Turnpike Roads, 


HUNTSVILLE, Ala., June 6th, 1889. 


Sealed proposals for constructing seventy- 
three miles of Turnpike roads in Madison 
County, Alabama, will be received until 12 
o'clock, M. July 8th, 1889, at office of Probate 
Court,Huntsville, Alabama. Specification and 
blank forms for proposals will be furnished 
by W. C. Crozgr, ©. E., 71 W. Clinch St., Knox- 
ville, Tenn., aud by the undersigned at 
Huntsville, Ala. THOMAS J. TAYLER, 
24-3t Judge Probate, Madison Co. Ala 


Notice to Contractors. 


Rock and Earth Excavation and 
Tunneling. 

Sealed proposals will be received at the of- 
fice of the company, in Ogden, Utah, until 
noon, July 20th, 1889, for the construction of 
the upoer twelve miles of the Bear River 
Canal, from the Head works, on Bear River, 
Box Elder County, Utab,in accordance with 
plans and profiles and specifications on file 
in the office of the engineer in charge at 
Ogden 

The amount of work to be contracted for in 
the first section is approximately as follows: 

220,000 cubie yds. Solid Rock. 

19,000 enbie yds. Loose Rock. 
1,528,000 cubic yds, Earth. 

1,200 lirear feet Tunnelling. 

Contractors will be required to give a suffi- 





cient bond for the faithful performance of the 
contracts awarded them. 
The compuny reserves the right te reject 
FRED MATHYAS, 
Engineer in charge. 


any and all bids, 
oh 


Dredger Caution. 


I have suits for‘infringement pending 
against the Chaquette,” “‘Angell,”’ 
“Lynch,” “‘Atias, " ‘‘ Hercules,” 
and ‘‘ VonSchmidt” Dredges. 

Parties who infringe my patents are seek- 
ing to sell their subordinate patents and 
machines before judgment can be had. [ 
have nine dredger patents and applications 
for numerous improvements pending and I 
nctify builders, users, and purchasers that 
Ishall exhaust all the resources of the law 
in maintaining my rights. 


A. B. BOWERS, 
Washington, D. C 


Contract for Grading the C.K, & 
W. BR, 


We are offering for sale the contract for 
grading and equipping the C.K. & W. R. R. 
from Augusta, Ga., by Greenville, 8. C., to 
Knoxville, Tenn., with $525,000 of county sub- 
scriptions and about $75,000 of private sub- 
scriptions in aid ofthe road. This contract 
including subscriptions was let by the R. R. 
Co. to the Ga. Construction & Investment 
Co.; the Construction Company completed 14 
miles of road and graded 6 miles more north 
of Greenville, and did about $100,000 of work 
in North Carolina and Tennessee; in addi- 
tion 112 miles from Augusta towards Green 
ville has been graded. Length of whole line 
252 miles. Becoming embarrassed, the assets 
of the Construction Company passed into the 
hands of Receivers. And under the order of 
Court we are authorized to sell the contract, 
including subscriptions. Construction com- 
panies can get a great bargain. 2 

For copy of contractand further particu- 
lars apply to 





JAMES T. WILLIAMS and 
CHARLES Z. McCORD, 
Receivers, 
Ga. Construction & Investment Co., 
15- Greenville, 8. C. 


Notice To Contractors. 


Sealed proposals for the construction of 
sewers and appurtenances in Union, Church 
and Centre Streets, will be received by the 
undersigned at the offices of Joun M. Hatt. 
Loomer Opera House, in the Borough of Wil- 
limantic, Conn., until 11 o’clock, a. M. of the 
6th day of July, 1889, at which hour the bids 
will be publicly opened and read. 

Each proposal shall be signed by the bid- 
der. and accompanied by a bond of $200 
conditioned for the execution of the contract 
within the time specified in this notice, in 
ease the bid be accepted. The sureties of the 
bonds, both for the proposal and the contract, 
must be satisfactory to the sewer committee. 
No bid will be considered which has not re- 
sponsible sureties upon its accompanying 
bond. 

A certified check for $200 payable to the 
order of the Borough of Willimantic and en- 
closed with proposal, will be accepted in 
place of the sureties bond, ifthe bond for 
that case is properly filled out. ; 

The person or persons to whom the cou- 








tracts may be awarded will be required to ap- | 


pear with the sureties offered by him or them, 
ana execute the eontract within five days of 
the date of the award, and in case of failure 
or neglect so to do, he or they will be con- 
sidered to have abandoned it, and as in de- 
fault to the Borough of Willimantic. 

The proposals must be made upon blank 
forms furnished by the sewer committee. 

Tho form of agrsement, specifications, and 
allinformation may be obtained at the office 
of Joun M. Hat. 

The engineer’s approximate estimate of 
work and materials, by which the bids will be 
compared is as follows: 

Trenching ard laying complete. 

886 jineal feet of 15 inch vitrified pipe sewer, 


esa “ “a ‘ 
990 “* “ 8 a9 “ “ 
540 « wg “ “ “ 


Furnishing materials and building com- 
plete 12 manholes. The Borough to furnish 
iron work and hubs for lateral sewers. 

The right to reject any or all bids is re- 
served,if deemed for the interests of the 
Borongh, 


PROPOSALS. 


To Cast-Iron Pipe Manufacturers, 


SPECIAL WATER CoMMIssIoNn 
OF THE CITY OF ALBaNy, 
OFFICE, 25 N. Peary 8r., Room 1. 

Sealed bids or proposals. addressed to th). 
Secretary of the Special Water Commission. 
and endorsed, “Proposals for furnishing ang 
delivering the iron pipe, branches and specia} 
castings for the pipe lines from the gang we!| 
station atthe Troy Flats to the proposed ap- 
zine bouse,and from the latter to the Bleecker 
and Prospect Hill Reservoirs,” w li be re- 
ceived at the office of the Special Water Com- 
mission until Tuesday, the 16th day of July, 
1889, at 3 Pp. M., at which time and place the 
award of the contract will be made by the 
Special Water Commission as soon thereafter 
as practicable. 

The approximate quantities of pipe needed 
are: 522tons of 48-inch pipe and 6 tons of 
specials for the same; 3,450 tons of 42-inch 
pipe and 84 tons of specials for the same. 

Blank forms of contract and specifleations 
thereof, and of proposals, and all other infor- 
mation, and plans for the work, can b° seen 
at the above office, after June 18, 1889, on ap- 
plication to the Secretary. Copies of contract, 
proposals and specifications can be obtained 
after June 22, 1889. 

By order of the Special Water Commission. 

A. VAN DEK VEER, President. 
H. E. S1cxkets, See’y. 

Dated Albany, N. Y., this 17th day of June 

1889. 25.3t 





Notice to Contractors. 


The Commissioners of Wood county, W.Va 
will receive sealed proposals until 12 o’elock 
noon, July 10, 1889, at their office at Parkers- 
burg. W.Va., for the construction of the foun- 
dations, masonry and necessary grading, ete- 
in connection with the Highway bridge over 
the Little Kanawha river at Parkersburg. 

Plans and specifications can be seen at the 
office of the board on and after July ist. 

A bond to the amount of two thousand dol 
lars will be required with each bid as acertifl- 
eate Of good faith—an additional bond, the 
amount hereafter ‘to be determined, wil] be 
required of the successful bidder. 

The Commissior ers reserve the right to re- 
ject any and all bids. 

LEVI STEPHENS, Jr., 

R. N. CORBITT, 

A, B. BECKWITH, 
Commissioners. 





Notice to Bridge Builders. 


Sealed proposals will be received by the 
Joint Committee of the Board of Freeholders 
of the counties of Bergen and Passaic, N. J.. 
until 3 P. M., Wednesday, JULY-3, 1889, for 
the construction of a Wrought Iron Highway 
Bridge across the Passaic River, at Ruther- 
ford Ave., Rutherford, N. J., tegether with 
the necessary piers and abutments. 

The work to be done is as follows, viz: 

To construct 3 spans of wrought-iren tri- 
angular girder of 100 feet spun each, and of 
3 piers, 2 abutments with wings and fenders 
at two of the piers. 

Bids will be received forthe construction 
of the bridge and masonry separately or to- 
gether. 

T he bridge will be built in accordance with 
plans and specifications, which can be seen 
at the office of A. W. Van Winkle, of the 
Joint Committee of Rutherford, N J., or at 
the office of Messrs. Wise & Watson, Civil 
Engineers at Passaic, N. J., and no other 
proposals will be entertained. 

All proposals shali be endorsed upon the 
envelope, “Proposal for Ratherford Draw 
Bridge,” and directed to Mr. SYLVESTER J- 
POST, Chairman of the Joint Committee, 
Passaie, N. J. 

The Committee reserves the right to reject 
any or ail bids if it be to the interest of the 
counties to do 80. 





JOHN M. HALL, 
E. 8. BOSS, Patsaic Co. Bergen Co. 
GEO. W, MELONY, | S8YLvestex J. Post, A. W. ee 
ial Sewer Committee for Borough Gro. V. DeMortt, Joun A. WATER, 
wumnenie r a Franots J. MaRuey, Lewis Lave. 
W. G. SMIBH, Engineer. 26-it 5 5-2t 
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CAUTION. The Largest City Supplies Purified. 
Our processes as well as‘our vari ug forme of mecnanical construction are covered by 


Te ee versas west | COAGULATION, AERATION, FILTRATION. 


243.212 293,749 362,840 We are the pioneers in rapid and perfect chemico-mechanical water puri 
. 243,265 293.750 362,541 | feation and maintain supremacy in spite of illicit imitators who brazenly 
248,468 293,882 362,900 | irate our property, copying our processes and mechanical devices, 
272,442 293,883 304,933 attempting to evade our patents, adopting and advertising as advantageous, 
273,539 322,102 364,934 | features which we have superseded by improvements—Surface washing 
273,549 322,103 304,935 in particular. 

273,541 322,104 304,939 | Qur System has been adopted by 30 different cities 
im 273,542 326,221 366,169 


: xsi ical, and towns, and thousands of manufacturers 
$273,543 33414 Shhh] and private consumers. 
1 283,489 350,679 366,171 
283,490 350,680 300,720 Suit against the Jewell Company discontinued in Chicago 
293,749 354,143 369,255 eo a 
293,741 354,864 369,289 to save useless expense, as the same issues are being thor 
293,742 355,094 369,71 |yuchly tried in the suit against the National, and a decree will 
293,743 356,131 369,717 


wow 


293,744 357,180 369,718 [cover the Jewell. A new suit is commenced in New York on 


293,745 358,040 379,016 |che mechanical construction of the Jewell Filter, 
293,746 359,258 371,505 





(COPYRIGHTED. ) 293,747 369,593 J.W. HYATT, Prest. ) 
. Ps DAVID JAKE, V-Pres. & Treas. 
All unauthorizod makers, and purchasers, of filters infringing on, those jy, TEP ati Bees rremt § HYATT PURE WATER CO.. 
are liable in damages to this eompuny. ecree sae P " 
esther zona E. tohnson, representing, the Continental Filter Co. manulastaring the 16, 18 and 20 Cortlandt St., New York City. 
weske filter. We are now io ne nited S'ates Jourts prosecuting e aah ; 
frilowing parties, viz.: * The National Co.”, of New York, Wm. H. Deutsch, Albert R. Leeds, Unblushing fabrications of ‘ success,’’ and “ superseding,’’ &c., circulated in 
and others, 


; » I ENTICATED FACTS, for the benefit of any 
sa . . : —— this line, will be exposed by the AUTHE f nef f y 
wheter. ee ee ee en ee party who may feel concerned to write to the Hyatt Pure Water Co, 


FILTRATION OF WATER SUPPLY FOR CITIES AND TOWNS. 


Equal results with any system guaranteed. Comparison of Cost invited. 


THE CROCKER FILTERING CO., 


Franklin Bds.,18CGC Remeasgen Street, Brookiyn, N.Y. 


"THE pravois manuracruane covpany, | QUEEN & CO., 


P. O. Box 3,678 55 Fulton St., New York, PHILADELPHIA. 


PEMA WT ANNAN ANL) WD 
GENUINE ALTENEDER INSTRUMENTS 


NU JRERS OF MANUFACTURERS 
ANAS ARIE AMAL Ta : ee ee o 
Sw NG tal (ata: See WOE) Surveying, Nautical and Astronomical Instruments, ENGINEERING and 
MANUFACTURER PHILADELPHIA EXTRACT FROM VU. S.GOVERNMEN ene 1 
- - ~ ogee SEPTEMBER 8, 1887 To a generat invitation nud hy INSTRUMENTS. 


the U. S. Corps of Engineers, Willett’s Point, to instru- 
ment makers, to submit specimens,eleven different makers 
responded. A careful list, made by three experts detailed 
for the purpose, resulted in the selection of those made by 
Mr. F. E. RANDIS, 55 Fulton Street, New York, on 


account of their lightness, extreme accuracy and excellent 
workmanship. 


,Pamphiets are published on the Aneroid Barometer, ~ran- Drawing Material and 
sition Curves, Turnouts and other subjects of interest to Sur- DRAWING PAPER 
veyors and Engineers 


SEND FOR ILLUSTRATED CATALOGUE. List aeu uecuription of our New Ustalogues sent on 


W. & L. E. GURLEY,| KEUFFEL & ESSER CO. , 
iia ACSp>___ 127 Fulton St, Now York, Factory, Hoboken, WJ 


cH ait MANUFACTURERS OF 

. Surveying Instruments, Excelsior Measuring 
Tapes, Chains, Rods, Poles, Surveying Com- 
passes, €c. Drawing Materials. 


Paragon, Anvil, Universal, Dupiex Drawing Papers. 
HELIOS BLUE PRINT PAPERS, Nigrosine 


(pesitive black on white process! Papers, &c. 
Hard Rubber Drawing Tools, Draftsmens’ Scales, T Squares, 


i 


QUEEN 4 CO’S., 
improved Engineer's 


Transits & Levels. 


Tapes, Ohaina. Rods, Rules 





HERM. PFISTER, 


SUCCESSOR Ti 
R. WHITCOMB & COMPANY 
MANUFACTURER OF 


Surveying and Enginsering 
INSTRUMENTS, 


196 W.stb St., Cincinnati, 0. 
All kinda of Repairing promptiy'done 





ulvil Engineers’ 
and Surveyors’ 


INSTRUMENTS. 


Will send for Illus- 
trated Price List of new 
improvements on ap- 
plication. 













IMPROVED 
Engineering & Surveying 


INs TRUM Ww Ts. 








D ing Buards, I lible D oe 7 

: wing Boards, Indelible Drawing Inks, &. 

TROY. N.Y "We have the largest and mo-tcomplete stock in this country, 57 Adams St. 

Zi , N.Y. - and wi'l forward Catalogue on application. — TOLEDO. - OHIO 
HELLER & BRIGHTLY, 


Firstec'ass work at reasonable prices. 


qenea MAR, Spring Gagees ong Rides Avenue Gc. Ss. WOOLMAN, 
gent arras exqeonmes angel ong, 6 FULTON STREET, : 
bait, "An ordinary Transit ‘Tele- NEW YORK 


200 page Catalogue of Engineering Instru- 
a aaeate od),| ments and Drawing Materials on applica. 
uing 


SURVEYORS’ AND ENGINEERS’ 


INSTRUMENTS and SUPPLIES, 
T.F.RANDOLPH., 




















° ; , 4th 8t,, CINCINNATI, O. 
time on -— tion and mention this Journal. = LR ES a 
& "i oan Estaplished 1853. Send for Catalogue, 
wae These tastruments are used by FRED. J. SACER . _——[]_$_$—$—$—— 
Rede iner essere mamvescagaen ag”? GEO. M. EDDY & CO., BUFF & BERCER 
Transits, Levels, etc., and on » ° Manufacturers of 9 PROVINCE COURT. BOSTON, 8488. 
= Geologioa! Serveys now im progress, sad by all CIVIL ENGINEERS” and SURVEYORS MEASURING TAPES Stamntadsanens ef ait tats of 
Desoriptive and il' astrated sent post-paid most improved 
sopiicasion S T E E L B A N D C H A | N §, @f Cotton, Linen & Steel, Surveying, Engineering 
and Astronomical! 
Instrument for mending lines in fleld or ¥OR ALL PURPOSES, [nstrunents 
Offive, etc, Send for descrip*ion and price 351 to 353 Ciasson Ave. Large Dinst Vata ogue and 
T R t , list. COLUMBUS, OHIO | BROOKLYN, N. Y. arepies vind iastrtnset an 
‘ —_—_—— on ann atan 
A *. K BENNETT & COMPANY, | LATS 1M4PHOV iD 
. oe ones FAUTH & CO. i 


ENGINEERING, SURVEYING 
on aD 
wai MINING INSTRUMENTS, 


MANUFAU.URERS OF 


For Sale at this Oftco| tans Drag ‘estunn.| gxconeening snergemners 








$2.00 pa at ofa BEER & oEELIO, 


Bennett’s Patent Deplex Pen. Patented March %, 1888. = Ae 


- L Ly 
Filbert St. Phi la Pa. WASHINGTON, B.C. ts eae Madara 9 Galecge 


— 








ORR RERENTES ay BeVRSTURENE eaves -ahiomanaissad 
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WORTHINGTON W : 


(IMPROVED PATTERN.) 
Approved and adopted by the Department of PUBLIC WORKS, New York City, and by nearly every 


WATER WORKS IN THE UNITED STATES AND CANADA 


HENRY R. WORTHINGTON 
NEHW YORK 
BOSTON PHILADELPHIA CHICAGO ST. LOUIS ST. PAUL SAN FRANCISCO 
Send for Descriptive Circular and Price List. 


Machinery 











My ¢O: | "wee PUMPING MACHINERY. 
<0 wr wv ase ee NS, arc 
Send for Ey Nee P a Liberty St. New York. 111 Federal St., Boston, Mass. 
dadmenuiiemias STE AM WULTORE, TAS6, | amenmenreserescertnr reer ireert ena ninerncceeetainee 





Dean Bros. Steam Pump Works 
INDIANAPOLIS, . IND 


DUPLEX PUMP. SINGLE. 


mM. TT. DAVIDSON 


IMPROVED STEAM PUMPS, 


Warranted to be the simplest and most efficient stexin pump made, 


WHETHER SINGLE OR DUPLEX. 


To prove it we challenge all eens to a public 
competitive 


Compound Pumping Engines. 
m Obtaining a — duty rand. any direct-acting 
a ma 


i DAVIDSON STEAM PUMP ¢ COMPANY, 


New York Office 77 Liberty Street. 


HALL DUPLEX STEAM PUMPS. 


FOR ALL DUTIES 


simpte  QURABLE, EFFICIENT, 


HALL STEAM PUMP CO. 


91 Liberty Street, New York. 
Send for Illustrated Catalogue. 













PUMPING MACHINERY 
am) FOR ALL PURPOSES. 








wt IS iS PUT HERE ! 


WHY 
i interested in Fal wa a or Or other N EW PU LSOME ETER, 


ae your attention to the 
PEST 


THE ona BEST STEAM PUMP IN THE MARKET. 
— e nning expenass & and te Sa art Ty ES othe oplcet, Bete 08 “0 


road or oa op Gas Works, Tannery, 
Sores ee ei Hydraulic Mint 
Call_or write for our new 96 page a: or Hydra Book I ie > Ful Particulars, 
Reduced Net Prices, and hundreds of A-1 Testimonials. Mallod Free, 





Steam Pumps. Vacuum Apparatus. 
Vacuum Pumps. Condensers for 
Filter-press Pumps. Steam ce 
Dry Air Compressors. Vacuum Pans, &c. 


GUILD & GARRISON, 


™ Kent Ave. cor. South 10th Street, BROOKLYN, N. Y. 


THE BALDWINSVILLE CENTRIFUGAL PUMP 


The Oldest, Best and Cheapest Centrifugal po 


n the Market. Vertical, Herizon’al and Suction Pam . ‘ 
: aay ng wee 100 to 40,000 ‘Galious per mivute. Addre.s Son Gpinees j ’ : ad oe 
nd Pri ef . ys pear Fy * 


= Sand a Outfits a Specialty. 





IRWIN VAN WIE, Man’fr. “S#82ioton! ¥: punearon ( CINCINNATI, OHIO. 


Syphon — Injectors 
PRESSURE REGULATING VALVES 


FOR NATURAL GAS AND STEAM. 
Factory, 91 First Ave., 


Pitteaburgh ~ oe “ PFPenna. 
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BURKE, Pres. and Treas. 0. E. BURKE, Vice Pres. Supt. G. B. THOMAS, Secretary. 


LAKE SHORE FOUNDRY. 


Manufacturers of 
all Sizes of 














‘eaiadean Ave 
Phila., Pa 


Manufacturers of 
Portable Drilling, 
Tapping,Reaming & 
Boring Machines. 





ENGINEERS 
AND 
CONTRACTORS 

































for Water Supply and Gen- Alse Tecis for Emery Wheels 
Branch Castings, Car | Wheels, Locomotive, Car, Bridge and General Castings. eral Contracting. Grinding ets 
BvUBmA WwiD, onmro. Folishing.Cat! 
MANUFACTURERS AGENTS FOR 411 Wood St, nd Civeping. 

&c 


Gen'l Euro 
= pean Agents, 


WATER & CAS-WORKS SUPPLIES. 


READING IRON WORKS, OAST-IRON. WATER, GAS AND FLANGE 
Wrought Pipe, Tubes, and Special Work of PIPE, SPECIAL CASTINGS, Ero. “5 


aracter. 
N VALVE MANUF’G CO., VALVES AND HYD 


seins fran glen ond tine ences eee ee eee temo! THE JACKSON & WOODIN MAN’F'G co. 


apecia 


me Pittsburgh, Pa. 


EOLLING Lowe’ Lawrence & Portney Hill London, Eng. 








PAN COAST c& Rocaus. 1. R. WOODIN, Prest. 
28 PLATT and 15 COLD STREETS. NEW YORK. .H. Zk HNO} Ki, View Prost 
GARRICK MALLERY, Treas 
H. EATON, Sees 
DENNIS LONG & COMPANY. 1. F. GLENN, Gen’! Supt 
BERWICK, 





ColumbiaCo, Pa.t 


FREICHT CARS, CAR WHEELS, BAR IRON, 
SPECIAL CASTINCS 


| 
— Hvdraulic Works, 


LOUISVILLE, BY. 





ESTABLISHED 1837. 


M4NUFACTURE 


Fire Hydrants, Stop 
Valves, Check Vaives 
Foot Valves, Relief 
Valves Station Vaives 
Water Coiumns, Etc. 





MANUFACTURE EXCLUSIVELY 





BRANCHES, BENDS, SPECIAL CASTINGS AND FITTINGS AND OTHER LINL 


a 
Cast-lron Gas and Water Pipe SUPPLIES FOR WATER-WORKS, GAS- WORKS, RAILROADS. ETC. 


ee ee ‘M.]. DRUMMOND, 
THE BUFFALO CAST IRON PIPE GOMPANY. (Gast Iron Gas and Water Fipe, 


Office, 344 EXCHANCE ST., BUFFALO, N. Y. 


ESTABLISHED , INCORPORATED 
1867. FOUNDERS OF IRON PIPE. sae ye sen ee Seen ee 
Office, Equitable Building, 120 Broadway, N. Y. 


FOR WATER AND GAS. 
Also Special Castings of all kinds. Sales Agent for New Philadelphia Pipe Works Co. 











NATIONAL FOUNDRY & PIPE WORKS, Limited, |<—0..0«me EMAUS PIPE FOUNDRY. "Sars 


MANUFACTURERS OF 


2 Wainut St. t him, Pe 


FLANGE PIPE DONALDSON IRON CO., 








SWAT Os GAS. Kobi 1ao J AND Manufacturers of CAST IRON PIPE and special castings for 
: SPECIAL CASTINGS, 
c 
wraitic,manine SCOTPD ALD, an | WATER EMG 5 cos 
CHATTANOOGA FOUNDRY AND PIPE WORKS. aah Ouran Cane ‘ventenehet EMAUS, LEHIGH CO,, PA, 


D. GILES, President; O. B. IBESTER, Vice-President; M. LLEWELLYN, Secretary Treasurer 
Successors to D. GILES & CO., Chattanooga, Tenn., Manufacturers of 








resid Ww. ©. Yet, AN & Tre 
Pere ETA wie v. Pr yn J.W. TING, bopatatendent 


Atso CASTINGS anp 
PATTERNS oremmpez | DETROIT PIPE & FOUNDRY ee 
SCRIPTION mane ro as ee 


ORDER. 











—THE MASSAG_IRON COMPANY COMPANY, | pee WN STER 
ee “Wear a — 
J.N. THO OMAS, 8 ey 
C.F. AMBEHG, Gea. Supt. ALL SIZES FLANGE PIPE from 2 to 42 INCHES. 
. ALSO GENERAL FOUNDRY WORK, 
and Special Castings, Office No, 1 Newberry and McMillan Building 








METROPYPOoO LUIS, IXs:Xs. 


All Pipes east vertically. Cleveland Pipe Works lan, 
THE OHIO PIPES COMPANY. MANUFACTURERS OF 


MANUFACTURERS OF 









FLANGE PIPE sc chntann mach city di Osciaasea ana 
AND j 
SPECIAL CASTINGS.” 











also SPECIAL CASTINGS. 


WORKS: GENERAL oFfrices: “4 
NEW PHILADELPHIA, 0. 


CLEVELAND, OHIO © 






